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AMPHIBIANS AND REPTILES FROM SOUTHEASTERN 
CHINA? 


By J. LINSLEY GRESSITT 


Of the Lingnan Natural History Survey and Muscum, 
Lingnan University, Canton, China 


ONE PLATS 


"The following notes and descriptions are based entirely upon 
‘a collection of amphibians and reptiles, numbering over nine- 
hundred specimens, made by me during the summer of 1936, in 
the adjacent portions of Kwangtung, Kiangsi, and Fukien prov- 
inces in the eastern part of South China. The collection is per- 
manently deposited in the Museum of Vertebrate Zoology of the 
University of California in Berkeley. The numbers by which 
the specimens are listed are. those of the Museum of Vertebrate 
Zoology (M. V. Z.). The collection is interesting as being from 
a part of China that has been very little collected herpetologi- 
cally. For this reason a number of species can be added to 
those known from the three provinces visited, as is demon- 
strated by the three lists of the species collected in Kiangsi, 
Kwangtung, and Fukien Provinces, respectively, that tcllew— 
the new provincial records being asterisked, The list. for 
Kiangsi Province, where the largest number of species was col- 
lected, is particularly striking, in that nearly one-half of the 
species are new to the province. After the provineial lists, the 
species are listed according to the altitudinal ranges in which 
they were collected to indicate something of the life zoning in 
this region. This list is followed by the annotated list of spe- 
cies. 

1 Contribution from the Lingnan Natural History Survey and Museum. 
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The colleetion numbers 63 species in all, including 1 newt 
(salamander), 1 toad, 18 frogs, 5 burrowing frogs, 6 lizards, 
25 snakes, and 7 turtles. Forty-one species were collected in 
Kiangsi Province, 40 in Kwangtung Province, and 32 in Fukien 
Province. Of the 63 species, 1 has already been described as a 
new species: a snake, Natris boulengeri Gressitt,? from Kwang- 
tung and Kiangsi Provinces. The writer has also published a 
brief account of the trip, together with a map and an annotated 
list of localities at which specimens were collected. 

An expression of appreciation is extended to the late Dr. 
Joseph Grinnell, Dr. Jean M. Linsdale, Mr. Clifford H. Pope, 
end Dr. Alice M. Boring for their cooperation and advice in 
connection with this study, and also to the Rev. A. H. Page, the 
Misses Louise and Dorothy Campbell, Mr. and Mrs. David M. 
Campbell, the Rev. and Mrs. E. S. Burket, the Rev. and Mrs. 
Arthur S. Adams, and others of the South China Baptist Mis- 
sion; and Prof. and Mrs. W. E. Hoffmann, Dr. Franklin P. 
Metcal£, and Dr. and Mrs. F. A. McClure of Lingnan University, 
Canton, for extensive aid and kindness during the trip. 


SPECIES COLLECTED IN KIANGSI PROVINCE 


[Single asterisks are new provincial records; double asterisks mark new species.] 


1. Bufo melanostictus. 21. Gekko subpalmatus. 
2. Hyla chinensis. 22. Eumeces chinensis. 
*3. Rana adenopleura. *28. Sphenomorphus indicus. 
4. Rana fukiensis. 24. Natris æquifasciata. 
5. Rana guentheri. **95. Natrix boulengeri, 
6. Rana japonica. 26. Natriz percarinata. 
*7. Rana kuhlii, 27. Natriy piscator. 
*8. Rana latouchei. 728, Natrix sauteri 
9. Rana limnocharis, 29. Natriz stolata, 
10. Rana nigromaculata rein- *30. Pscudoxenodon bambusicola. 
hardti, 31. Opisthotropis latouchii. 
"11. Rana schmackeri. *32. Opisthotropis mazwelli. 
12. Rana. spinosa. "38. Zaocys dhummades montanus, 
318. Staurois ricketti. 34. Ptyas korros. 
*14. Rhacophorus leucomystaz. 35. Eurypholus major. 
15. Rhacophorus denmysi. 86. Holarchus formosanus. 
*18. Microhyla butleri, 37. Calamaria septentrionalis, 
*17. Mierohyla heymonsi. 38. Enhydris chinensis. 
18. Microhyla ornata. *89. Enhydris plumbea. 
*19. Platysternon megacephalum. 40. Bungarus multicinctus. 
20. Trionyz sinensis. 4i. Trimeresurus — mucrosquama- 
^o tus. 


"Proc. Biol. Soc. Wash. 50 (1937) 125-128. 
*Lingnan Sci. Journ. 16 (1937) 439-445. e 
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SPECIES COLLECTED IN KWANGTUNG PROVINCE 


[Single asterisks are new provincial records; double asterisks mark new species} 


1, Pachytriton brevipes. 

2. Bufo melanostictus, 

3. Hyla chinensis. 

4. Rana guentheri, 

5. Rana japonica, 

8. Rana limnocharis. 

T. Rana tigerina rugulosa, 
8, Rana spinosa, 

9. Rhacophorus leucomystax. 
10. Kaloula pulchra. 

*11. Microhyla heymonsi. 

12. Microhyla ornata. 

13. Microhyla pulchra. 


14, Platystornon megacephalum, 


18. Cyclemys trifasciata. 
*16. Clemmys mutica, 

17. Geoclemmys reevesi. 

18. Ocadia sinensis. 

19. Prionyx sinensis, 

20. Gekko subpalmatus. 

21. Hemidactylus bowringti. 


SPECIES COLLECTED 


22. Gonocephalus lepidogaster, 
23. Ateuchosaurus chinensis, 
24, Eumeces chinensis. 

25. Natris annularis. 
**26. Natris boulengeri. 
27. Natris percarinata, 
28. Natris piscator. 
29. Natrix stolata. 
*80. Opisthotropis maxwelli. 
31. Plyas korros. 
32. Ptyas mucosus. 
38. Eurypholus major. 
94. Holarchus violaceus. 
35. Enhydris chinensis. 
36. Boiga multomaculata, 
37. Bungarus multicinctus. 
38. Naja maja atra. 
39. Amblycephalus kuangtungen- 
sis. 
40. Trimeresurus albolabris. 


IN FUKIEN PROVINCE 


[Single asterisks are new provincial records.) 


1. Bujo melanostictus, 
2. Hyla chinensis, 
3. Rana adenopleura. 
4. Rana guentheri, 
5. Rana japonica. 
6. Rana limnocharis. 

7. Rana livida, 

8. Rana tigerina rugulosa. 
9. Rana schmackeri, 

10, Rana spinosa. 

11. Rana taipehensis. 

12. Œidozyga lima. 

13. Rhacophorus dennysi, 

14. Rhacophorus leucomystax. 
15. Microhyla pulchra. 

16. Microhyla ornata. 


17, Microhyla heymonsi. 

18. Clemmys bealei. 

19. Trionyz sinensis, 

20. Gonocephalus lepidogaster. 
21, Eumeces chinensis. 

22. Sphenomorphus indicus. 
23. Natris percarinata, 

24. Natris piscator. 

25. Natrix sauteri. 

26. Natris stolata. 

27. Eurypholus major. 

28. Opisthotropis maxwelli. 
29. Enhydris chinensis. 

30. Enhydris plumbea. 

31. Boiga multomaculata. 
32. Trimeresurus albolabris. 


ALTITUDINAL LISTS OF SPECIES 
AT ALTITUDES UNDER 100 METERS 


Bufo melanostictus. 
Rhacophorus leucomystar, 
Kaloula pulchra. 
Cyclemys trifasciata. 
Clemmys mutica, 
Geoclemys reevesi. 


Ocadia sinensis. 
Ateuchosaurus chinensis. 
Ptyas mucosus. 

Naja naja atra. 

Boiga multomaculata. 
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AT ALTITUDES FROM 175 TO 500 METERS 


Bufo melanostictus, 
Hyla chinensis. 

Rana guentheri. 

Rana limnocharis, 
Rena tigerina rugulosa. 
Rana taipehensis. 
Œidozyga lima. 
Rhacophorus leucomystax. 
Microhyla ornata, 
Microhyla pulchra. 
Trionyz sinensis. 
Clemmys bealei, 
Hemidactylus bowringit. 
Eumeces chinensis. 


Gonocephalus lepidogaster. 
Natris squifasciata, 
Natriz percarinata. 
Natris piscator. 

Natris sauteri. 
Calamaria septentrionalis. 
Piyas korros. 

Piyas mucosus, 
Enhydris chinensis. 
Enhydris plumbea. 

Naja naja atra. 

Boiga multomaculata. 
Bungarus multicinctus, 
Trimeresurus albolabris. 


AT ALTITUDES FROM 540 TO 860 METERS 


Triturus orientalis. 
Bufo melanostictus. 
Hyla chinensis. 
Rana adenopleura. 
Rana fukiensis. 
Rana guentheri, 
Rana japonica. 
Rana kuhli. 

Rana latouchii. 
Rona limnocharis. 
Rana livida. 

Rana nigromaculata. 
Rana reinhardti, 
Rana schmackeri. 
Rana spinosa. 
Staurois ricketti, 
Rhacophorus dennysi. 
Rhacophorus leucomystax. 
Microhyla heymonsi, 
Microhyla ornata. 
Trionyz sinensis. 
Platysternon megacephalum. 
Gekko subpalmatus. 


Hemidactylus bowringii, 
Gonocephalus lepidogaster. 
Sphenomorphus indicus, 
Eumeces chinensis. 
Natris zquifasciata, 
Natriz annularis. 

Natriz boulengeri. 
Natris percarinata, 
Natriz piscator. 

Natrix stolata. 
Opisthotropis maxwelli, 
Opisthotropis iatouchti. 
Ptyas korros. 

Eurypholus major. 
Zaocys dhumnades montanus, 
Holarchus formosanus. 
Holarchus violaceus, 
Enhydris chinensis. 
Euhydris plumbea. 
Trimeresurus albolabris, 


Trimeresurus mucrosquamatus. 


Bungarus multicinctus, 


Amblycephalus kuangtungensis, 


AT ALTITUDES ABOVE 860 METERS 


Hyla chinensis. 
Rana japonica. 
Rona latouchii, 
Rana limnocharis. 
Rana spinosa, 
Staurois ricketti. 
Microhyla butleri. 


Microhyla heymonsi. 
Sphenomorphus indicus. 
Pseudozenodon bambusicola. 
Eurypholus major, 

Natrix percarinate, 


Trimeresurus mucrosquamatus, 


E 
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AMPHIBIA 
CAUDATA 
MUTABILLIA 


SALAMANDRIDZE 


1. PACHYTRITON BREVIPES (Sauvage). 
Triton brevipes SauvAGE, Bull. Soc, Philop. Paris (7) 1 (1877) 177. 


Ninety-four specimens (Nos, 22416 to 22506, 24314 to 24356, 
M. V. Z.) were taken at Tai-yong, altitude 640 meters, eastern 
Kwangtung Province, August 4, 1936. The specimens were pro- 
bably caught in pools connected with a small stream in the valley. 

Description —Head 8.25 times in length from snout to vent, 
dorsoventrally compressed, rounded anteriorly; snout subtrans- 
verse apically, projecting, canthus rostralis fairly prominent; 
loreal region strongly oblique; upper lip with a flap of skin ex- 
tending over corner of mouth; eye small, slightly oblique, shorter 
than its distance from nostril, or distance between nostrils; paro- 
wids poorly developed, terminated posteriorly by a slightly si- 
nuous and oblique groove; dorsal surface of head smooth, flat, 
slightly concave, with a posteriorly pointing, slightly raised V 
behind middle, its apex joining vertebral line, which is slightly 
concave, becoming raised before base of tail. Vomerine teeth 
commencing in a line with anterior border of choanæ, anteriorly 
forming a single, fine ridge, forking slightly before middle, form- 
ing a narrow, inverted Y. Tongue with apical portion short. 
much narrower than mouth cavity. Limbs small, anterior pair 
slightly longer than, and only half as thick as, hind pair, digits 
slender, gradually attenuated and acute apically; fingers 3—2 
—4-~1, and toes 83—4—2—1, in decreasing order of length; toes 
webbed for basal fifth. Tail nearly as long as head and body 
length, with moderate dorsal and ventral fins, margins parallel 
basally, narrowing apically to an acute tip. Cloacal lips thick 
and strongly swollen, longer than depth of tail, separated poste- 
riorly, where margins are finely grooved transversely, Skin 
smooth, extremely fine granules or vermiculations dorsally, 
microporous ventrally ; sides almost without wrinkles, about four- 
teen indistinct costal grooves discernible on upper parts; gula 
and throat almost without longitudinal or transverse grooves. 
Dark brown to blackish, with bright orange below as follows: 
four large irregular blotches on gula, an irregular, moderately 
broad, median longitudinal stripe on belly, on each side of which 
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is a row of irregulan blotches, some connected with the stripe; 

undersides of arms and legs with a spot near base and another 

near palm; lips of vent largely orange, black posteriorly. Tail 

bright red-orange on basal three-fourths of ventral fin, entire 

apical half becoming pale orange-brown, more orange on both: 
fins, spotted and blotched with black. 


Measurements of 25 males and 25 females, in millimeters. 


Males. Females. 


Measurement. 
Largest. | Average. 


Smallest. | Largest. | Average. | Smallest. 


Total length... noj soj 74.90] so} 101.0] 84.40 
Saout to anterior end of . $5.0| 43.0] 42.00] sso] 55.0 | 47.80 
Tail (from leg insertion) aof 45.0] 97.60] 40.0] 48.0 
Head breadth at mouth sof mof 10.30] 10.8} 12.8] 1.40 | 
Distance between limbs aio] 26.0} 22.30} 24.0 

3| 4.0] 4.40 4.0 
Nostril to eye... 3.0 saf 3.19 3.0 

16.0] 16.0) 15.40 25.0 

14,0] 16.0] 15.00] 16.0 

60| 70| 7.00 6.0 

65} 70] 7.00) 5.0 


Stomach contents—Stomachs of 25 specimens contained the 
following: 5 earthworms, 4 amphipod crustaceans, 3 mites, 8 
lepidopterous or trichopterous larve, 4 other insect larvae, 2 
spiders, 2 terrestrial and 4 aquatic hemipterans, 1 small water 
beetle (Dytiscidee), 1 carrion beetle (Hister), termites (2 stom- 
achs), 1 centipede, 1 amphibian (?) egg, 1 reptile egg, 1 nema- 
tode parasite, 1 snail, 2 ants, and some plant material. 

Distribution.—Fukien; Kiangsi; Kwangtung; Hunan; Yun- 
nan; Tonkin, 

SALIENTIA 
LINGUATA 
BUFONIDZE 


2, BUFO MELANOSTICTUS Schneider. 
Bufo melanostictus SCHNEIDER, Hist. Amphib. 1 (1799) 216, eastern 
India. 

Thirty-one specimens (Nos. 22525 to 22555, M. V. Z.) were 
taken: eastern Kwangtung Province, 19 from Tsin-leong San, 
altitude 850 meters, June 1 to 5; 4 from Mei-hsien city, altitude 
185 meters, May 30 and 31, June 8 and 9; 1 from Kakchieh, 


4 
| 
| 
À 
| 
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Swatow, altitude 75 meters, May 25: southeastern Kiangsi Prov- 
ince, 3 from Hong San, altitude 600 to 800 meters, June 22 and 
July 17; 1 from Tai-au-hong, altitude 450 meters, July 6; south- 
western Fukien Province, 1 from Liung-chon San, altitude 800 
meters, July 25; 2 from Gang-keu, altitude 450 meters, July 22 
to 26. 

Deseription.—Head much broader than long; snout short, a 
vertical ridge in front, dividing between nostrils and extending 
along canthi rostrali and inner borders of orbits to parotids, 
above tympana; eyes longer than snout; tympanum vertically 
oval. Fingers wide, blunt, tuberculate; hind limbs with tibio- 
tarsal articulations only reaching axille; heels not overlapping 
when hind limbs are folded at right angles to body, toes blunt, 
two-thirds webbed. Skin rough and closely tuberculate, largest 
tubercles along either side of back. Dirty brown above with 
tubercles mainly black; ventral surface dirty yellow mottled with 
blackish; tips of toes and fingers black. 


Measurements of selected specimens, in millimeters. 


i 
mota | snout Hea yn] Pom Hind mais (Fourth) Locality, 


Mf ses. Den tener | eae. pam T limb. | limb- 
i 

22553 ss} s.o| s4] 5.5| 60) 197| 28| 81.0 | Tsintoong. 
saj 6.9) z9] 5.0| 4s| 96] 29| 29.0 | Mei-tsien. 
sz| zoj sof s6] s| se| 27| 25.0 | Tein-leong- 
38| 7.0} 261 5.6| 41| ssi 25| 27.0 | Hong San. 
"| zo| 2s] &o] a| s9| 25| 27.0] Swatow. 
e| zoj 23] 47| e 25| 27.0 | Gang-keu. 
&2| &.8| 26) 4.2! 38| 79] 24| 25.5 | Linng-chon. 
arj &o| 18] a5! 23| 65! 16| 16.0 | Tainteong. 


Stomach contents (contents of 22 stomachs are listed. sepa- 
rately; number in parentheses refers to number of individuals 
found) —Vegetable material, weevils (6), lampyrid larva, 
ants, caterpillar, Hemiptera, miscellaneous beetles. Mollusc, ant. 
Termites (125), tettigoniid. Ants (8), myriapods (6), longi- 
corn beetles (Philus pallescens). Cockroaches. Ants, weevils, 
other beetles. Centipede, tenebrionid beetle. Ants, beetle, lar- 
væ. Ants, scarab beetles (Onthophagus) (3), elaterid, te- 
nebrionid. Ants, weevil. Ants, scarab, cicindelid, mutillid, 
cercopid. Weevils (6), scarab (Anomala), lampyrid larva, mis- 
cellaneous beetles, ants, hemipterans, caterpillar. Ants, beetles, 
cockroaches, rice grain, coniferous needle. Cricket, cockroach, 
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vegetable material. Tenebrionids (3), grass. Ants, isopods 
(2), lampyrid larva, telephorid (?) larva. Bees (2), shrimps, 
isopod, scarab, weevil. Ants, myriapods, scarab, carabid. My- 
riapod. Weevil, longicorn and another beetle, ants, myriapod. 
Honey bees (2). 

Distribution —Chekiang ; Fukien; Kiangsi; Kwangtung; Yun- 
nan; Hongkong; Hainan Island; India; Ceylon; Peninsula of 
southeastern Asia; Sunda Islands; Philippines. 

Local Hakka name.-Sham-chu-(lo). 

English name.—Indian toad. 


HYLIDZE 
3. HYLA CHINENSIS Guenther, 
Hyla arborea var. chinensis GUENTHER, Cat, Batr. Sal. Brit, Mus. 
(1858) 108, pl. 9, fig, C. 


Fifty-five specimens (Nos. 22589 to 22612, 22617 to 22647, 
M. V. Z.) were collected; eastern Kwangtung Province, 9 at 
Yim-na San, altitude 600 meters, June 12 to 16; 2 at Tai-yong, 
altitude 650 meters, August 5: southeastern Kiangsi Province, 
15 at Hong San, altitude 650 to 1,000 meters, June 25 to 30; 1 at 
Tai-au-hong, altitude 550 meters, July 5; 8 at Wong-sa-shue, 
altitude 600 meters, July 9 to 11: southwestern Fukien Province, 
7 at Liung-chon San, altitude 780 meters, July 20; 13 at Gang- 
keu, altitude 450 to 550 meters, July 22 to 28. 

Description.— Tongue entire behind, upper jaw toothed. Head 
a little broader than long; snout short, subtruncate; nostrils 
much closer to tip of snout than to eyes, tympanum less than one- 
half as long as eye, separated from latter by a distance equal to 
its diameter. Fingers flattened-cylindrical, webbed basally, ex- 
panded apically into transversely oval dises fully twice as wide 
as penultimate segments; toes flattened, one-half webbed, their 
discs not quite as large as those of fingers. Skin smooth above; 
ventral surface with coarse, low granules, Bright grass-green 
above, white beneath; front and sides of snout and a black-edged 
band on each side from eye to neck brown; sides of body, front 
edges of femora, and posterior sides of femora and tibie white 
with distinct black spots or blotches, 

Stomach contents (number in parentheses refers to number of 
stomachs contained in) —Ants (25), miscellaneous beetles (3), 
larvæ (4), elaterid beetles (3), carabid beetle (1), cistellid (1), 
buprestid (1), weevil (1), pentatomid bug (2), culicid (1), and 
melyrid (1). 
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Measurements of selected specimens, in millimeters. 


{tym 
MY. Z Total |Snout! Head ‘panum| Fore- Fourth A 
No. Sex. length length width- ES Tibia. Locality. 


M 
[ES 


] 
ee 


19.0 | 63.0 13| 11.5 | Hong San. 


22589 3.5 | 12.0 | 15 

22635 3.0 | 13.0 | 1.5 | 22.0 į 54.0] 17| 15.0 | Gang-keu. 
22626 3.0 j 12.0 | 1.5 | 21.0) 55.0] 17| 15.0 Do. 
22645 2.6 | 11.0] 1.5 | 19.0} 51.0] 16| 13.0 | Yim-na San. 
22538 |... -0| 3.0] 12.0} 1.7 |20.0 | 51.0] 15| 13.5 | Hong San. 
22594 9| 3.0) 11.0) 1.2 | 12.0 } 44.0] 33| 115| Do. 
22640 .o| 2.8 |110} 12|17.0] 47.0] 16| 12.0 | vimna San. 
22641 |. 9| 2.4] 9.5) 10] 16.0) 43.0] 13| 11.0| De 
22609 -$| 1.8] 7.0| o.9|1L0|29.0| 9| 7.0] Wong-sashue 
22601 0] 1.6 


5.0} 5.0} 7.5 | 20.5 6] 8.0 | Hong San- 
i 


Distribution.—Shensi; Kiangsu; Chekiang; Fukien; Kiangsi; 
Kwangtung; Hunan; Yunnan; Szechwan; Hainan Island; For- 
mosa, 

Local Hakka name.—Yi Kwai. 

English Name.—Chinese green tree frog. 


RANIDZE 
4. RANA ADENOPLEURA Boulenger. 
Rana adenopleura BOULENGER, Ann. Mag. Nat. Hist. (8) 4 (1909) 492, 
Fuhosho, Formosa. 

Eight specimens (Nos. 22662 to 22669, M. V. 7.) were col- 
lected: 7 in southeastern Kiangsi Province, Hong San, altitude 
700 to 850 meters, June 28 to 30, July 15 to 17: 1 in southwestern 
Fukien Province, Liung-chon San, altitude 700 meters, July 21, 
1936. 

New to Kiangsi Province. 

Description —Head longer than broad; snout broad, obtuse at 
tip, projecting; nostrils lateral, equidistant from eye and tip of 
snout; canthus rostralis fairly distinct; loreal region weakly con- 
cave; eye three-fourths as long as its distance from tip of snout; 
tympanum round, its diameter 0.75 length of eye. Vomerine 
teeth short, suboblique, between internal nares. Forelimbs mod- 
erately slender; fingers slender, hardly webbed, flattened and 
slightly expanded distally, bearing distinct subarticular tuber- 
cles, first finger barely longer than second and shorter than 
fourth. Hind limbs moderately slender; tibiotarsal articulation 
reaching, or nearly reaching, tip of snout; toes three-fourths 
webbed, slightly expanded and subacute at tips, with small, but 
prominent subarticular tubercles; inner metatarsal tubercle dis- 
tinct and narrow, outer metatarsal tubercle feeble and rounded. 


10 The Philippine Journal of Science I 


Skin finely tuberculate on dorsal surface of body and hind limbs, 
smooth beneath, wrinkled and irregularly tuberculate at sides 
below the moderately distinct dorsolateral folds. Males with a 
large triangular swollen area on each side behind forelimb. Dull 
brown above, with a midlongitudinal pale stripe of varying 
width; upper lip white above; ventral surface white, or partly 
speckled with brown; chin brownish in male; hind limbs banded 
with black. 


Measurements in millimeters. 


RAM 
"Tota! Í Snout| Head 'psnum| Fore- | Hind 


bia, | Fourth. " 
llength.lleagth. width. | dia- | limb. | limb, | i| toe. | Locality. 
meter. 


50} 6.0]16.0! 4.0| 27| 92} 27} 28.0 | Hong San. 
47} &6|150| 4.4; 22| 72| 21| 21.5 Do. 
46| 5.6|15.0| 3.8| 23) 6) 23| 23.5 Do. 
43| 6.0| 14.0] 3.5| 26| so] 24| 25.0 Do. 
43] 5.2[13.0] 3.4| 23| 74| 22} 23.0 Do. 
41j $.0|14.6| 3.0) 22| 73| 2| 24.0 Do. 
41| 6.0/ 16.0] 3.0| 25] 72] 22| 23.0 | Liung-chon. 
31| 4.0|11.0| 2.5| 17| 57| 16| 17.5 | Hong San, 


Stomach contents (number in parentheses refers to number of 
stomachs contained in).—Ants (6), caterpillars (2), pentato- 
mids (2), other hemipterans (1), gryllotalpid (1), elaterid (1), 
chrysomelid larva (1). 

Distribution. —Fukien; Kiangsi; Formosa. 

5. RANA FUKIENSIS Pope. 
Rana. fukiensis Pope, Amer. Mus. Novitat. 352 (1929) 4, pl. 4, Fut- 
sing-hsien, Fukien. i 

Five specimens (Nos. 22681 to 22685, M. V. Z.) were collected 
in southeastern Kiangsi Province, Hong San, altitude 650 meters, 
June 22 and 23, 1936. 

New to Kiangsi Province. 

Description.—Head a little longer than broad, snout wide, 
bluntly rounded apically, nostrils slightly closer to tip of snout 
than to eye, canthus rostralis rounded, not very distinct, eye 
slightly longer than its distance from nostril; tympanum large, 
round, nearly as large as eye. Forelimbs fairly short and stout; 
fingers feebly swollen at tips, webbed only at extreme bases, 
first finger longer than second, subequal to fourth; subarticular 
tubercles moderately distinct; hind limbs large, tibiotarsal artic- 
wlation reaching a little beyond eye; toes almost completely 
webbed, feebly swollen at tips, subarticular tubercles small; inner 
metatarsal tubercles prominent, laterally compressed. Skin 
fairly smooth, slightly wrinkled at sides, below the distinct dor- 
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solateral fold; vent region weakly tuberculate. Putty-gray to 
brown above, white below; thighs brown above and behind, spot- 
ted with white, 


Measurements in millimeters, 


Tympa. 

MV. Z| coe Total | Snout | Head | num | Fore- | Hind | pipia, | Fourth 

No. length. | length. | width. |'diam- | limb. | limb. TOU | toe. 
eter. 

18 n 26} 6.0 as} 123 aj a 

22684 |. ~do.. 53 H 1| 45 23 86 a| 28 

22682 | male.. 48 " | os 26 18 m| 2 

22681 | femal 45 1 1| 4o 28 6 æj 25 

22683 [...do. a B wl £5 22 0 »| 23 


Stomach contents.—Elaterid, 3 curculionids, melolonthid and 
Serica-like beetles; acridiid; tettigid; damsel fly; dragonfly 
nymph; belostomatid nymph; myriapod; spider, 

Ovaries.—No. 22685 contained eggs a little less than one mili- 
meter in diameter. 

Distribution—Fukien; Kiangsi; Formosa. 

6. RANA GUENTHERI Boulenger, 
` Rana guentheri BOULENGER, Cat. Batr. Sal. Brit, Mus. (1882) 48, pl. 
4, Amoy. 

Seventy-three specimens (Nos. 22688 to 22699, 22702, 22704 
to 22757, 22759 to 22762, 23115, 23116, M. V. Z.) were collected: 
eastern Kwangtung Province, 2 at Mei-hsien city, altitude 200 
meters, May 30 and June 18; 3 at Tai-yong, altitude 650 meters, 
August 5 and 6: southeastern Kiangsi Province, 36 at Hong San, 
650 to 840 meters, June 21 to 29, July 14 to 17; 8 at Tai-an-hong, 
July 4 to 6; 1 at Sungwu, altitude 500 meters, July 13; 3 at 
Wong-sa-shue, July 9 to 11; southwestern Fukien Province, 24 
at Gang-keu, altitude 420 meters, July 22 to 28; 1 at Liungchon 
San, altitude 780 meters, July 22. 

Description.—Head longer than broad; snout a little broader 
than long, rounded apically ; nostrils closer to tip of snout than 
to eyes; canthus rostralis prominent; orbit three-fourths as long 
as snout; tympanum three-fourths as long as eye, finger narrow, 
blunt apically, first finger about as long as third; tibiotarsal artic- 
ulation reaching to between eye and tip of snout; toes about 
three-fourths webbed, very slightly expanded apically. Skin 
smooth ; dorsolateral fold distinct. Brown above, blackish brown 
at sides; tympana and sides of body reddish brown; upper lip 
palish, lower lip spotted with black; arms pinkish brown, spotted 
and vermiculated with blackish brown on femora, banded on ti- 
biz and feet. 
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Measurements of selected specimens, in millimeters. 


Total | Snout! Tibia, [Fourth] ^ Doggy, 


llength. length. 


z 
EE 
e 


m 
Head panum] Fore- | Hind 
lwideh. diam | lim. | limb. 
| ster, 


8s ! 11.5 | 25.0 | 5.8} 46| 129| 39| 38.0 | Gang-keu. 

36| 11.0 | 24.0} go} 38] 115] 35| 35.0] Hong San, 

71| 212.0 | 22.0 | 6.0) 40| 124| 37] 37.0 | Tai-yonz. 

6s | 11.0 | 23.0 | 5.0] 36| 110] 33] 33.01} Hong San. 

65| s.o |22.0| 6.0) 38] 114} 34! 33.0 | Wong-sz-shue. 
54| 8.0 j 18.0] 4.0] a2] s39] 29f mo Do. 

41j €oli15.5| 3.0[ 25] sıf 25) 24.5 | Taiau-hong. 
28| 45} sof 2.0) 15} 43| 14] 13.0 | Wong-sa-shuc. 
ws} 3.0] 65| 15| 9} 28] 8 .0 | Gang-keu. 


Stomach contents (number in parentheses refers to number of 
stomachs contained in).—QGryllids (4); rhaphidophorid (1); 
tettigoniids (2) ; aeridiids (4) ; tettigids (2) ; gryllotalpids (2), 
caterpillars (4) ; larvae, pups, and adults of calliphorids (1) ; ela- 
terids (2) ; melolonthid (1); other scarabzids (3); tenebrionid 
(1); histerid (1); other beetle (1) ; tipulid (1) ; odonatan (1); 
neuropteroid larva (1) ; other larva (1); centipede (1). 

Distribution.—Chekiang;  Fukien; Kiangsi, Kwangtung; 
Kwangsi; Szechwan; Kiangsu; Yunnan; Hongkong; Hainan Is- 
land; Formosa; Tonkin; Annam. 

7. RANA JAPONICA (Schlegel). 
Rana temporaria var. japonica SCHLEGEL, Fauna Japonica rept. 
(1838) 109, 193, pl. 3, fig. 2, Japan. 

Fourteen specimens (Nos. 22758, 22773 to 22785, M. V. Z.) 
are in the collection: southeastern Kiangsi Province, 6 from Hong 
San, altitude 800 to 980 meters, June 27 to 30; 1 from Wong-sa- 
shue, altitude 800 meters, July 10: southwestern Fukien Prov- 
ince, 1 from Liung-chon San, altitude 800 meters, July 22; 4 
from Gang-keu, altitude 850 meters, July 23 and 24: eastern 
Kwangtung Province, 1 from Tsin-leong San, altitude 850 meters, 
June 7, 1936. 

Description.—Long and narrow; head longer than broad; 
snout a little broader than long, rounded; nostrils a little closer 
to tip of snout than to eyes; eyes nearly as long as snout; tym- 
panum round, 0.6 as long as eye. Limbs slender; fingers feebly 
Swollen apically, third finger much longer than fourth; toes 
slender, about three-fifths webbed, tips barely swollen; subar- 
ticular tubercles small but distinct; inner metatarsal tubercles 
short and prominent. Skin smooth; a narrow, but distinct, dor- 
solateral fold on body. Grayish to reddish brown, with irregular 
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spots or streaks of darker on back; sides of snout and a wide 
oblique band across side of head behind eye and covering tym- 
panum, dark brown; lips and sides of body finely spotted or 
mottled with dark brown; limbs banded with many brown bands; 
ventral surface pale and partly speckled. 


Measurements of selected specimens, in millimeters. 


z Total! " d tym Hind Fourth 
MEI Sex. digi Sach arse mene Fe i [Tiia Fem] Locality, 
eter | 
22784 | female... 62] 7.0] 141 3.5} 28| 102] m| at | Gangen. 
2278 |... o| &.o| 14] 3.0| 28] 102] 31] 80 | Hong San. 
22783 .. 49| 6.5| 14| 2.8| 27] s2| 29) 28 |Gangkes. 
22077 |. at| zo] 15] soj at] 202} 3| 31 | Hone San 
22119 45| eo! 13} z5| 26| s1] 8| 27) Do 
22785 |... 39| 6.0} 12] 25} 23| s1] 24| 23| Gangkeu 
22073 |- 37] 55| 10] 20] 22| e| 21| 22| Hong Son. 
22735 |. B| esj afraj u| a| nj | Do 


Stomach contents (number in parentheses refers to number of 
stomachs contained in) —Gryllid; tettigid; orthopteran nymph; 
cicindelid; cistellid; elaterid; larve (2); ants (2) ; centipede. 

Distribution.Japan; Formosa; Hupeh; Hunan; Anhwei; 
Kiangsu; Kiangsi; Fukien; Kwangtung; Yunnan; Szechwan. 

Possibly this form should be called Rana japonica longierus, 
but the specimens are very close to those from J: apan, and ma- 
terial from central China has been considered identical with 
Japanese material. 
$. RANA EUHLII Dumeril and Bibron. 

Rana kuhlii DuMERIL and BIBRON, Erp. Gen. 8 (1841) 384, Java. 

A single male specimen (No. 22786, M. V. Z.) was taken in 
southeastern Kiangsi Province, at Tai-au-hong, altitude 550 me- 
lers, July 6, 1936. 

New to Kiangsi Province. 

Deseription.—Head fully as broad as long; snout broad, bluntly 
rounded; nostrils equidistant from eyes and tip of snout; can- 
thus rostralis obtuse; eye three-fourths as long as its distance 
from tip of snout; tympanum not distinct externally. Forelimbs 
short, stout; first finger slightly shorter than second, both much 
shorter than third, subarticular tubercles fairly distinct, tips of 
fingers rounded; hind limbs with tibiotarsal articulations reach- 
ing eye; toes slender, three-fourths webbed, with very small 
discs at tips; outer metatarsal tubercle indistinct; subarticular 
tubercles small. Skin smooth, a few wrinkles at sides and some 
insignificant. tubercles near vent. Dark putty-gray above, 
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marked with brownish black as follows: four bands radiating 
from eye to snout, lips and tympanal region, a broad band be- 
tween eyes, some irregular streaks and spots along sides and 
transverse bands across limbs; ventral surfaces white, slightly 
grayish on throat, lower lips spotted with blackish brown. 

Measurements, in millimeters.—Snout to vent, 46; length of 
snout, 6; width of head, 19; forelimb, 22.5; hind limb, 65; tibia, 
20; fourth toe, 22. 

Distribution—South China, Fukien, Kiangsi, Kwangtung; 
Hainan Island; Ryu-kiu (Loochoo) Islands; Formosa; Siam; 
Malay Peninsula; Sunda Islands; Celebes. 
9, RANA LATOUCHII Boulenger. 

Rana latouchii BOULENGER, Proc. Zool. Soc. London (1899) 167, pl. 
19, fig. 1, Kuatun, Fukien, 

Two specimens (Nos. 22787 to 22788, M. V. Z.) were collected 
in southeastern Kiangsi Province, Hong San, altitude 750 to 
1,000 meters, June 30, 1936, along trails in damp forest. 

New to Kiangsi Province. 

Deseription.—Head a little longer than broad; snout bluntly 
rounded; nostrils slightly closer to tip of snout than to eyes; 
canthus rostralis moderately prominent; eyes slightly shorter 
than snout; tympanum two-thirds as long as eye. Forelimbs 
fairly long and slender; fingers slender, slightly expanded at tips, 
bearing prominent subarticular tubercles; hind limbs slender, ti- 
biotarsal articulation reaching tip of snout, toes slender, two- 
thirds webbed, slightly expanded at tips; subarticular tubercles 
and outer metatarsal tubercles small but distinct. Skin densely 
granulate above, except on frontal region, fairly smooth beneath; 
dorsolateral fold distinct. Color mottled dark brown and pale 
gray, pinkish along dorsolateral fold, legs banded with black and 
tan; ventral surface pale, mottled with dark; lips white, mottled 
with dark brown. 

Measurements in millimeters [adult male and juvenile male 
(?), respectively].—Snout to vent, 33, 18; length of snout, 4.5, 
2.5; width of head, 11.5, 5.5; length of orbit, 4, 2; diameter of 
tympanum, 2.3, 1; length of forelimb, 20.5, 8.5; hind limb, 57, 
25.5; tibia, 18, 8; fourth toe, 17, 7. 

Stomach contents—Otyorhynchid weevil; proctotrypid (?) 
wasp; chrysomelid beetle; acridiid nymph. 

Distribution. —Fukien; Kiangsi, Formosa. 
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10, RANA LIMNOCHARIS Gravyenhorst. 

Rana limnocharis GRAVENHORST, Polic, Mus. Zool. Vratislav 1 (1829) 
42, SUR 

One hundred thirty-four specimens (Nos. 22892 to 23025, 
M. V. Z.) represent this species: eastern Kwangtung Province, 
57 from Tsin-leong San, altitude 830 meters, June 2 and 8518 
from Yim-na San, altitude 550 meters, June 11 to 16; 11 at Mei- 
hsien city, altitude 180 meters, May 30 and 91, June 9; 2 at Tai- 
yong, altitude 650 meters, August 3 to 5: southeastern Kiangsi 
Province, 48 at Hong San, altitude 650 to 900 meters, June 21 to 
29, July 15 and 16; 4 at Tai-au-hong, altitude 550 meters, July 
4 to 7; 1 at Wong-sa-shue, altitude 540 meters, July 9: south- 
western Fukien Province, 2 at Liung-chon San, altitude 750 me- 
ters, July 22; 1 at Gang-keu, altitude 425 meters, July 24, 1936. 
Description.—Body short; head nearly as broad as long; snout 
bluntly rounded; nostrils almost equidistant from eyes and tip 
of snout; lores oblique; orbits a little shorter than snout; tym- 
panum one-half as long as orbit. Limbs short; fingers tapering, 
blunt apically; tibiotarsal articulations of hind limbs reaching 
tympanum or eye; toes about one-half webbed, tapering, nearly 
pointed apically. Skin smooth beneath; back with irregular 
rows of short, longitudinal ridges. Color variable, generally 
gray or brown above with irregular black spots or bars, and a 
light vertebral line from tip of snout to vent; lips pale, spotted 
with black; ventral surface white, sides of throat black in male. 


Measurements of selected specimens from Tsin-leong San, in millimeters. 


Tympa-| ; 
MVZ] wu Total | Snout | Head | Bum | Fore- | Hind | miia, | Fourth 
No. et | tength. | teogeb. | width. | diam- | iimb. | limb. "| toe 
ctor. 
j——]— J fd 
| 4| sol | isj cm] s| xf ag 
| so] 6.5 | L8 18 87 1] 38 
ae] sej as] ra| i| sof i| ag 
s| sof uf zo| 1| a] aj is 
eet |- m| «sj nj ool f| o «| ae] on 


Stomach contents (number in parentheses refers to number of 
stomachs contained in).—Gryllids (1); caterpillars (3); ants 
(2); spiders (1); lepidopterous pupa (1); moth (1). 

Distribution.—Shantung ; Hupeh; Anhwei; Kiangsu; Kiangsi; 
Fukien; Kwangtung; Kwangsi; Hunan; Yunnan; Szechwan; 
Hongkong; Hainan Island; Formosa; Ryu-kyu (Loochoo) Is- 
lands; Peninsula of southeastern Asia; Sunda Islands; Philip- 
pines; India, 

Local Hakka name.—Si Kwai. 

English name.—Paddy frog. 
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11. RANA LIVIDA (Blyth). 
Polypedates lividus BLYTH, Journ. As. Soc. Beng. 24 (1855) 718, Dar- 
jeeling. 

Ten female specimens (Nos. 23026 to 23035, M. V. Z.) were 
taken in southwestern Fukien Province, Gang-keu, south of 
Shanghang, altitude 600 meters, July 24, 1936, from a small cas- 
cading stream in a forested canyon. 

New to Fukien Province. 

Description. —Head longer than broad; snout rounded; nostrils 
more widely separated than orbits, slightly closer to tip of snout 
than to eyes; lores concave; eyes about three-fourths as long as 
snout; diameter of tympanum barely as great as one-half length 
of eye. Forelimbs moderately stout; fingers feebly margined 
laterally, bearing large, subacute, laterally grooved discs at tips 
and large subarticular tubercles below; hind limbs with tibiotar- 
sal articulations reaching or slightly exceeding tip of snout; toes 
webbed to discs, the latter similar to those of fingers, subarticu- 
lar tubercles prominent; outer nietatarsal tubercle lacking. Skin 
fairly smooth, slightly wrinkled above, at side, and on backs of 
thighs. Grass-green, with a few small brown spots on back 
between dorsolateral folds; sides and limbs brown, latter banded 
with darker; ventral surface white. 

Measurements of 10 females, in millimeters, 


Y.Z. | Total | Snout | Head | Tymor | Hind i orth 
MET | engin | eng | wid. [ems oem. fnis | Tibia. | Pont 
23027 108 14.0 33 5.5 62 188 el 51 
23026 102 14.0 32 5.0 61 192 62 53 
23032 101 14.0 33 6.0 55 181 62 51 
23093 100 14.0 31 6.0 61 186 62 52 
23035 99 14.0 32 5.0 62 185 60 52 
23034 sr 13.0 29 5.0 60 170 55 49 
23031 97 13.0 31 5.0 56 176 [24 5e 
23030 97 43.5 [ al 5.0 56 178 58 51 
23028 96 13.0 31 $.5 89 i79 59 50 
23029 98 13.5 I 32 5.6 62 187 60 53 


Stomach contents.—Plecopteran; pentatomid bug; Cicada; 
spider. 

Distribution.—Eastern Himalayas; Assam ; Tenasserim; Pe- 
rak; Hongkong; Kwangtung; Fukien. 

12. RANA NIGROMACULATA REINHARDTH (Peters). 
Hoplobatrachus Reinkardtii PETERS, Monatsber. Kön. Preuss, Akad. 
Wiss. Berlin (1867) 711, Malacca or China. 

Twenty-one specimens (Nos. 22687, 22700, 22701, 22708, 
23087 to 23053, M. V. Z.) were taken in southeastern Kiangsi 
Province, Hong San, altitude 650 to 850 meters, June 21 to 24, 
July 15, 1936. 
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Description —Head longer than broad; snout subacutely 
rounded; nostrils slightly closer to eyes than to tip of snout; 
canthus rostralis obtuse; interorbital distance less than distance 
between nostrils; tympanum two-thirds as long as eye. Fingers 
attenuated apically, subarticular tubercles moderately distinct; 
hind limbs with tibiotarsal articulations reaching to nostrils; 
toes almost completely webbed, their tips slender and rounded, 
subarticular tubercles small but distinct; inner metatarsal tuber- 
cle minute, outer metatarsal tubercle sharp and prominent. Skin 
wrinkled above, smooth below, dorsolateral folds distinctly raised, 
Males with external vocal sacs on sides of throat. Grayish 
brown spotted with black above, white beneath; hind limbs 
banded with dark brown and white anteriorly and posteriorly. 


Measurements of selected specimens, in millimeters. 


Tym- 
M. V.Z. Body | Saout | Head | panum | Fore- | Hind | pja, | Fourth 
No. Sex. | Jengtb. | length. | width. | diam- | limb. | imb. | Tibia- . 


23046 E 12 27| 6.0 “j m aj e 
T n 2j 66 4o| 120 3] 4 
To Hu 27| 65 33] 116 ss] ae 
59 10 M) 4.8 29 91 27| 80 
87 9 20, 40 30 95 aj 8 
39 H M| 25 19 57 is] 19 
84 5 n| z2 16 81 M| 16 
26 4 9| 2.0 P" at u m 


Stomach contents (number in parentheses refers to number of 
stomachs contained in).—Ants (3); spiders (8); gryllids (8); 
acridiids (2) ; gryllotalpids (2) ; cockroach (Blatella) (1); cer- 
copid (Cosmocarta) (1); vespid (Polistes) (1); scarabzids; 
melolonthids (4), sericines (2); Anomala (1); elaterid (1); 
chrysomelid (1) ; hymenopteran (1); dipteran and neuropteran 
larvæ (2) ; tadpole (?) (1); leaves (8). 

Distribution. —Chekiang; Kiangsu; Anhwei; Hunan; Fukien; 
Kiangsi, Kwangtung; Szechwan. 

18. RANA SCHMACKERI Boettger. 
Rana schmackeri BOETTGER, Kat. Batr. Sami. Senck. Ges. (1892) 11, 
Ichang, Hupeh, . 

Ten specimens (Nos. 22671 to 22680, M. V. Z.) were taken: 
southwestern Fukien Province, 7 from Gang-keu, altitude 600 
meters, July 24; southeastern Kiangsi Province, 8 from Hong 
San, altitude 700 meters, June 24 and July 16, 1936, in cascades 
of mountain streams. 

New to Kiangsi Province. 

S198 2 
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Description.—Head slightly broader than long; snout broad 
and bluntly rounded; nostrils about equidistant from eyes and 
tip of snout; canthus rostralis short, rounded; eyes about as long 
as snout; tympanum nearly one-half as long as eye. Fingers 
long, feebly margined laterally, expanded apically into discs 
nearly twice as broad as penultimate segments; tibiotarsal artic- 
ulation reaching to between eyes and tip of snout, or beyond 
latter, toes almost completely webbed, apical discs barely larger 
than those of fingers. Skin with low, coarse granules above, 
subtuberculate at sides and smooth beneath. Green above with 
many brown spots of varying size; ventral surface white except 
for four dark areas on each side of lower lip. 


Measurements of 10 females, in millimeters, 


‘Tympa- | i 
M. V.Z. Total Snout Head | i Bind ibis Fourth 
No. length. | length. | width. j mum. Ferelimb./ fimp. | Tib | UPS 

22617 92 10.0 47 151 46 46 | 
22615 87 10.6 52 161 4T 48 
22680 g5 11.0 50 197 aT 45 
22672 85 12.0 49 153 50 45 
22676 83 10.0 48 H3 45 48 
22673 82 iro 46 | 155 4T 43 
22614 81 9.0 49 152 48 43 
22678 81 10,0 50 165 48 43 
22671 39 19.0 60 15i 48 44 
22619 £9 9.5 29 137 42 40 


Stomach contents (number in parentheses vefers to number of 
stomachs contained in) —Beetles, cerambycids (Astathes, Ptero- 
lephia, Dihammus?) (3); melolonthid; searabeid; chrysomelid 
(Oides) ; arboreal cicindelid; cistellid; beetle larva; Cicada; dra- 
gonfly; dipteran; spider; indeterminate arthropods, 

Distribution —Hupeh; Kiangsi; Fukien; Kwangtung; Hainan 
island; Tonkin. 

H. RANA TIGERINA RUGULOSA Wiegmann, 
Rana rugulosa WIEGMANN, Nova Acta Leop-Carol 17 (1) (1838) 
258, Cape Syngmore, China. 

Sixteen specimens (Nos. 23059 to 23074, M. V. Z.) were taken: 
eastern Kwangtung Province, 14 from Tai-yong, altitude 640. 
meters, August 3 to 5: southwestern Fukien Province, 2 from 
Gang-keu, altitude 400 meters, July 23 to 26, 1936. 

Description.—Heavy-hodied; head broad, oblique at sides and 
front; snout blunt; nostrils one-half way between tip of snout 


i 
i 
1 
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and eyes ; tympanum diameter 0.75 of orbit. Arms stout; fingers 
and toes tapering, blunt, the latter completely webbed. Skin 
with longitudinal ridges of varying length, and tubercles, on back 
and legs. Dark brown, mottled or splotched with black; legs 
indistinctly banded; throat white with dark spots. 


Measurements of selected specimens, in millimeters. 


i j Vrymp- į , 
ody | Snout | Head i Fore | Hind ja, | Fourth 

| retk. tenet j vis PNE | Timb. | Tibia. | few 

j T i 

1 407 16 «| 80 56| 165 E s2 | 
3 33| 33) esi 46] us| x) a 
16 10 29 5.5 i 35 12 zi asij 
72 uj æ] ao] s| s| zæ} a 
ez to] aj 45| æ] w| sto. 
33 | 5 i| 2.0 16 a3 zj 12 


Stomach contents {number in parentheses refers to number 
of stomachs contained in) —5 Rana limnocharis (4) ; Microhyla 
ornata (1); weevils (2); melolonthid (1) ; Onthophagus (1); 
cicindelid (Collyris) (1); 3 carabids (2) ; elaterid (1); gryllid 
(2) ; tettigoniid (1) ; acridiid (1) ; gerrid (1) ; Spheroderma [eu] 
ichneumonid (1);larva (1); spider (1); myriapod (1); earth- 
worm (1). 

Distribution. —Anhwei; Kiangsu; Chekiang; Kiangsi; Fukien; 
Kwangtung; Hunan; Yunnan; Szechwan; Hainan Island; Hong- 
kong; Formosa; Japan. 
1$. RANA SPINOSA Devld. 

Rana spinosa DAVID, Journ. Trois Voy. Chinois 2 (1878) 253, northern 
Kiangsi. 

Sixteen specimens (Nos. 23075 to 23089, 25322, M. V. Z.) were 
taken: southern Kiangsi Province, 8 from Hong San, altitude 750 
meters, June 21 to 23; southwestern Fukien Province, 3 from 
Haba, altitude 500 meters, July 17; 3 from Gang-keu, altitude 
600 meters, August 6, 1984. 

Description (breeding male).—Broad; head as broad as 
shoulders, broader than long; snout more than twice as broad as 
long, blunt; nostrils more widely separated than orbits, closer 
to latter than to tip of snout; eyes nearly as long as their dis- 
tance from tip of snout; tympanum indistinct; a fold from corner 
of eye to front of shoulder. Forelimb stout, nearly as thick as 
thigh; fingers tapering, blantly rounded apically, first finger 
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longer than second, bent, strongly swollen in middle and with a 
large swelling at base, latter and outer sides of first three fingers 
armed with acute, black, spiny tubercles. Toes completely web- 
bed, apically swollen into subspherica] discs, subarticular tuber- 
cles strongly swollen, inner metatarsal tubercle long and narrow, 
prominent, outer metatarsal tubercle lacking. Skin thick, wrin- 
kled and irregularly tuberculate on back, in part with short 
ridges; chest with many large, briefly spined tubercles. Blackish 
brown above, yellowish white beneath with dark mottlings on 
lower lip, throat, and undersides of legs, tubercles on chest and 
fingers black-tipped. Female—Forelimbs not greatly swollen; 
fingers and chest nontuberculate. No. 23080 contained eggs 3 
to 4 millimeters in diameter (June 23). 


Measurements of selected specimens, in millimeters. 


Snout | Head | Pore | Hind | pig, [Fourth | — pooatty, 
1 "toe, d 


Body 
length. | width. | limb. | limb. 


"No | Sor | length. 


of of saf 280] 55 68 | Hong San. 
0 50 soj 182| 85] 2 | Haba. 

5| 50] 53} 381| 64] 62] Hong San. 

of aof dt] 147} «s| 45 | Gang-keu. 
oj j 44} mef 45] 42 | Hong San, 
5| 2) s| 12] aa]  34jTaiyong 
oj 27{ ga} m| s2| 34| Do 


Stomach contents (number in parentheses refers to number of 
stomachs contained in).—5 scarabeids (8); carabid (1); prio- 
nid (1); other beetles (2) ; blattid (1); tettigoniid (1) ; acridiid 
(1); gryllid (1); 2 rhaphidophorids (1); ants (3); myriapod 
(1); pentatomid (1); 2 crabs (1); indeterminable insects (2) ; 
vegetable material (3). 

Distribution.—Hupeh; Chekiang; Kiangsi; Fukien; Kwang- 
tung; Hongkong; Yunnan; Szechwan; Tonkin. 

Local Hakka name—Shak-lun (rock dragon). 

English name.—Chinese edible frog. 

16. RANA ‘FAIPEHENSIS Van Denburgh. 
Rana taipehensis VAN DENBURGH, Proc. Cal. Acad. Sci. (4) 3 (1909) 
56, Taipeh, Formosa. 

A single male specimen (No. 23108, M. V. Z.) was taken in 
southwestern Fukien Province, Gang-keu, altitude 420 meters, 
July 23, 1936, 

Description.—Slender; head one and one-half as long as broad; 
snout nearly as long as broad, narrowly rounded apieally, pro- 
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jecting; nostrils lateral, closer to tip of snout than to eyes; eyes 
two-thirds as long as snout; tympanum distinct and subtrans- 
parent, as long as eye. Limbs slender; fingers expanded apically 
into discs a little less than twice as wide as penultimate phalan- 
ges; hind limbs with tibiotarsal articulations reaching to nos- 
trils; toes slightly more than one-half webbed, expanded apically 
into discs a little smaller than those of fingers. Skin fairly 
smooth. Light gray on upper part of body, more brownish at 
sides, with fine, narrow, longitudinal, silvery-white stripes, one 
median, one on each side along canthus rosiralis, upper eyelid 
and dorsolateral fold, and another on each side along lower lip 
and lower side of body; legs tan above, feebly banded; ventral 
surfaces white. 

Measurements.—Snout to vent, 21 mm; length of snout, 4; 
width of head, 8; diameter of tympanum, 3; length of arm, 14; 
leg, 44; tibia, 13; fourth toe, 14. 

Stomach contents.—One spider. 

Distribution.—Formosa; Hongkong; Hainan Island; Kwang- 
tung; Fukien. 

17. STAUROIS RICKETTI (Boulenger), 
Rana ricketti BOULENGER, Proc. Zool. Soc. London (1899) 168, pl. 19, 
fig. 2, Kuatun, Fukien. 

Fifteen specimens (Nos. 23117 to 23131, M. V. Z.) were col- 
lected in southeastern Kiangsi Province, Hong San, altitude 800 
io 875 meters, July 15 to 17, 1986, among or on boulders in a 
small precipitous mountain stream. 

New to Kiangsi Province. 

Description.—Vomerine teeth strongly oblique, nearly uniting 
posteriorly. Body dorsoventrally compressed ; head broader than 
long; snout short, broadly rounded, tip projecting beyond upper 
lip; nostrils equidistant from tip of snout and eyes; orbit longer 
than snout; tympanum barely one third diameter of orbit. Fin- 
gers narrow, apices expanded into dises nearly three times as 
wide as penultimate phalanges; hind limbs with tibiotarsal artic- 
ulations reaching eye or nostril; toes five-sixths webbed; apical 
discs not quite as large as those of fingers. Skin finely and 
sparsely granulose above, smooth beneath. Black or blackish 
brown above, mottled with pale; ventral surface white, more or 
less mottled with dark on throat. 
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Measurements of selected specimens, in millimeters. 


Tympa-| Fore | Hind | - Fourtl 
te Timp. | Hm | Tibia, | Fourth 
2.2 33 91 28 27 
2.0 $20 85; 25 25 
2.0 33 90 28 ?74 
1.5 28 7$ 23 E 
13 27 73 23 21 
1.0 18 | 


Stomach contents.—2 dascyllid beetles; 2 centipedes; myria- 
pods; weevil; hemipteran; forficulid ; heteroceran; tipulid ; icheu- 
monid; larva, spider; Rana limnocharis (2). 

Distribution —Fukien; Kiangsi; Kwangtung; Tonkin. 

18, ŒIDOZYGA LIMA (Gravenhorst). 
Rana lima GRAVENHORST, Delic. Mus. Zool, Vratislav 1 (1829) 41, 
Java, 

Three specimens (Nos. 22659 to 22661, M. V. Z.) were collected 
in rice fields in southwestern Fukien Province, at Gang-keu, 
south of Shanghang, altitude 400 meters, July 26 to 28, 1936. 

Description.—Head broader than long; snout short and blunt; 
nostrils dorsal, slightly closer to eyes than to tip of snout; inter- 
orbital space very narrow; eyes nearly as long as snout; tym- 
panum hidden. Forelimbs short; fingers slender and pointed, 
their subarticular tubercles small; hind limbs large, tibiotarsal 
articulations reaching eye; toes Slender, subacute, completely 
webbed, their tubercles on ventral surface larger and less acutely 
raised. Dusky white, with a dark streak on either side of throat; 
posterior face of thigh with a black stripe above and below with 
white. : 

Measurements in millimeters. 


n poste Satria -] ] 
Bore | ssa. | qus. 


M. V. Z. Body Snout ] Head Fourth. 
No. 2 length. | length. | length. | limb. | limb. Y toe. 
! i | 
| 18.0 2.0 7.0 9.0 275. 76, 9.0 
i| 20| 65! 9.0 z| veo] ss 
1| re sa Pd nf s sio | 


Stomach contents.—One spider; one collembolan (?). 
Distribution Sunda Islands; peninsula of southeastern Asia; 
Hainan Island; Hongkong; Fukien ; Kwangtung. 
19. RHACOPHORUS DENNYSI (Blandford). 
Rhacophorus dennysi (BLANDFORD), Proc. Zool Soc. London (1881) 
224, pl. 21, Singapore specimen brought from China, 
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Four specimens (Nos. 23134 to 23137, M. V. Z.) were collected: 
southeastern Kiangsi Province, 2 at Tai-au-hong, south of Sung- 
wu, altitude 550 meters, July 6 and 7; 1 at Hong San, northeast 
of Sungwu, altitude 840 meters, July 15: southwestern Fukien 
Province, 1 at Kwa-tze-piang, between Haba and Wuping, alti- 
tude 560 meters, July 18, 1936. 

Description.—Head large, broader than long; snout broad, ob- 
tusely rounded; nostrils a little closer to end of snout than to 
eyes; eyes two-thirds as long as snout; tympanum three-fifths 
as long as eye, forelimbs large; fingers broad, one-third to three- 
fourths webbed, expanded into large discs wider than tympanum 
at tips, subarticular tubercles large; toes expanded, completely 
webbed, apical dises about two-thirds as wide as those of fingers. 
Skin smooth or feebly tuberculate above, reticulate-granulose 
beneath. Bright green above with a few asymmetrically placed, 
rounded, brown splotches of varying size on top of head and an- 
terior portion of back; sides of body with irregular spots; limbs 
with external stripes of silvery white, distinctly edged with 
green, brown, or black; ventral surfaces whitish. 


Measurements in millimeters. 


Tym- | 

M, y. 2. | Body | Snout | panum | Fore- | Hind | qui, [Fourth i 
No. | Ser | length, |length. | diam- | timb, f timb. | Tibia. | ear Locality. 

I i eter. f 
{ i | 

23134 usj aaf sof 67] 15] 61| ae | Tataucbong. 
mus j..4 sol i2] soj ss| 147) 2a] n Kwatzepisng. 
23135 E] s| &o| si| i| sl ss] Taawa 
28136 31 3| 13 17 a i 14 12 | Hong San, 


Stomach contents (number in parentheses refers to number of 
stomachs).-Caterpillars (2); cicada (Platyplewra) ; phasmid; 
weevil; arboreal tenebrionid; isopod (2); bird feather. 

Distribution.—Fukien ; Kiangsi ; Kwangtung; Kwangsi. 

Local Hakka name.—Chang. Kwai. 

10. RHACOPHORUS LEUCOMYSTAX (Gravenhorst). 


Hyla leucomystax GRAVENHORST, Delic. Mus. Vratislav (1829) 26, 
Java. 


Twenty-one specimens (Nos. 23148 to 23168, M. V. Z.) are in 
the collection: eastern Kwangtung Province, 1 from Tsin-leong 
San, altitude 850 meters, June 6; 8 from Yim-na San, altitude 
500 meters, June 10 to 15, 3 from Tai-yong, altitude 650 meters, 
August 3: southeastern Kiangsi Province, 2 from Tai-au-hong, 
altitude 550 meters, July 4; 1 from Wong-sa-shue, altitude 750 
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meters, July 11; southeastern Fukien Province, 3 from Liung- 
chon San, altitude 760 meters, July 21; 8 from Gang-keu, altitude 
550 meters, July 23 to 28, 1936. 

New to Kiangsi Province. 

Description —Head practically as broad as long; snout much 
broader than long, rounded apically, subacute in males; nostrils 
much closer to tip of snout than to eyes; eyes three-fourths as 
long as snout; tympanum five-eighths as long as eye in female, 
one-half as long in male. Fingers dorsoventrally compressed, 
widely expanded into apically broadest discs at tips; hind limbs 
long, tibiotarsal articulation reaching to between eyes and snout; 
toes depressed, three-fourths webbed, fringed laterally on free 
portions and expanded apically into discs about three-fourths as 
wide as those of fingers. Skin largely smooth above, with broad, 
flat granules on belly and under surfaces of femora, occasionally 
finely granulate on sides of head. Color mottled, partly gray to 
brown above with a figure on anterior portion of back somewhat 
resembling an hour glass with arms extended to upper eyelids 
and backwards to upper part of sides at about middle of body, 
and some bands across limbs, of grayish or brownish black; some 
white spots on back, or black spots on white background on flanks 
and sides of thighs; ventral surfaces dirty white mottled on 
throat with black. 


Measurements of selected specimens, in millimeters. 


Ax. Body | Snout | Heaa | Tympe-) p, 2 ibi unt 
Mwe [4 4E ANE MESE MES ues 
23153 nj so| zts| soj 40] nxo| ss] 2s 
23151 . sj soj z0) ss) aj uzol sa] zr 
29152 $5] sof 240; sof aa] nzo| a| 28 
23154 ss] zoj zas] 40} 238] sro] z} ca 
| 23159 æj 7.0) zoj 4.0 as| sso 27| 22 
23157 se} 725} 188} xs] a1] sso] 26{ z2 
23165 |. 4} soj 150| 30| 25] sol n| is 
23166 [.. aj 6.0] 15.5] se| 24! «of is| 16 
23262 | juvenile i| zo| eoj 1o 8| 155 s| 6 


Distribution. —Sunda Islands; Philippines; peninsula of south- 
eastern Asia; India; Hainan Island; Formosa; Hongkong; 
Kwangtung; Fukien; Kiangsi; Kiangsu. 

Local Hakka name.—P'ak-kwai; Chuk-k'yok-k'wai. 

English name.—Brown tree frog. 


| 
i 
i 
t 
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MICROHYLIDÆ (BREVICIPITIDÆ) 


31. KALOULA PULCHRA PULCHRA Gray. 
Kaloula pulchra GRAY, Zool, Misc. (1831) 88, China. 

Four specimens were collected by paths at night: M. V. Z. No. 
23190, at Lingnan University, Honam Island, Canton, south- 
central Kwangtung Province, altitude 20 meters, May 24; M. 
V. Z. Nos. 23191 to 23198 at Kakchieh, across the river from 
Swatow, eastern Kwangtung Province, altitude 75 meters, May 
25 and July 31, 1936. 

The Swatow specimens represent a new, and the most eastern, 
record for the species. 

Description.—Head very small, broader than long; snout short, 
rounded-truncate; nostrils closer to tip of snout than to eyes; 
tympanum hidden. Fingers moderately slender, with thickened 
joints, broad, truncate, apical phalanges, and distinct subar- 
ticular tubercles; hind limbs short, tibiotarsal articulation not 
reaching axilla; both metatarsal tubercles distinct, inner meta- 
tarsal tubercle more prominent; toes moderately slender, one- 
third webbed, barely expanded, rounded-truncate apically, with 
distinct, rounded, subarticular tubercles. Skin moderately 
smooth; granular on gular region, feebly granular on top of head 
and sides of body. Purplish brown with a broad pinkish stripe 
along each side of back from eye, and a transverse stripe across 
head between eyes. 


Measurements in millimeters. 


IM. v. 2, Body | Snout | Fore | Hind | 4g, | Fourth i 

No. Sez. | length. | length. | limb. | mb. | Tile | toe. Locality. | 
23191 s| sof wj os! z| zm Seaton. | 
22192 |- sj soj 35| x| 20} z2| Da 
23193 5j) 45! sj) æj nj aj Do 
23190 |... se{ aoj 2| sa| 17] 19 | Canton, 


Stomach contents.—Ants; termites; spiders; larvæ; carabid 
beetle, 
Distribution. —Kwangtung; Hongkong; peninsula of south- 
eastern Asia; Sunda Islands; India. 
Key to the species of Microhyla. 
1. Tibia contained at least twice in body length; fourth toe longer than 
tibia; toes webbed only at extreme bases... -. 2, 
Tibia contained only slightly more than one and one-half times in bedy 
length; fourth toe shorter than tibia; toes webbed for at least one- 
third their lengths; length from snout to vent over 25 millimeters. 
M. pulchra. 
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hind legs one and three- 


2. Tibia contained about twice in body lengti 
$8. 


fourths times as long as body. 
Tibia eontained more than twice in body length; leg one and one- 
half times as long as body... .. M. ornata, 

3. Skin of back finely grannlose; pale pinkish with sides of body contrast- 
ingly dark . M. heymonsi. 
Skin of back with small, slightly raised pinkish red spots and a dark, 
lobed pattern along middle; sides not very dark... . M. butleri, 


22. MICROHYLA BUTLERI Boulenger. 
Microhyla butleri BOULENGER, Ann. & Mag. Nat. Hist. (7) 6 (1900) 
188, Larut Hills, Perak. 

A single specimen (No. 28194, M. V. Z.) was taken at south- 
eastern Kiangsi Province, Hong San, altitude 1,050 meters, June 
29, 1986. 

New to Kiangsi Province. 

Deseription.—Head not distinct from neck; snout broader 
than long, rounded; nostrils a little closer to tip of snout than to 
eyes, eyes three-fifths as long as snout. Forelimbs small; fin- 
gers slender, slightly expanded apically, fourth two-thirds as long 
as third; hind limbs with tibiotarsal articulations nearly reaching 
tip of snout; toes long and slender, one-fourth to one-third 
webbed, barely expanded apically. Skin fairly smooth, with 
scattered feeble swellings on dorsal surface. Pale gray, tinged 
with pink, marked above with a forward-pointing trident-shaped 
figure extending from between eyes to above shoulders, and a 
large X-shaped mark on middle of back, followed by an inverted 
V, all blackish gray; dorsal tubercles pinkish red; hind limbs 
narrowly banded with dark; throat, chest, flanks, and under- 
sides of limbs densely speckled with dark, 

Measurements, in millimeters.—Length, from tip of snout to 
vent, 28; length of snout, 2.2; width of head, 7; length of fore- 
limb, 18; hind limb, 39; tibia, 11; fourth toe, 12.5. 

Stomach contents—Small ants, 

Distribution.—Peninsula of southeastern Asia; Hainan; 
Kwangtung; Kiangsi; Fukien; Szechwan. 

23. MICROHYLA HEYMONSI Vozt. 
Microhyla heymonsi Voct, Sitzgsber. Natur. Fr, Berlin (1911) 181. 
Formosa. 

Nineteen specimens (Nos. 23195 to 23218, M. V. Z.) were 
taken: eastern Kwangtung Province, 6 at Tsin-leong San, alti- 
tude 850 meters, June 2 to 4, 1 at Yim-na San, altitude 600 me- 
ters, June 14: southeastern Kiangsi Province, 2 at Hong San, 
altitude 950 meters, June 28, July 16, 5 at Tai-au-hong, altitude 
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540 meters, July 3 to 6: southwestern Fukien Province, 2 at 
Liung-chon San, altitude 800 meters, July 22, 3 at Gang-keu, 
altitude 550 meters, July 23 to 25. 

New to Kwangtung and Kiangsi Provinces. 

Description.—Head small; snout rounded; nostrils halfway 
between eyes and tip of snout; eyes two-thirds as long as snout. 
Fingers slender, slightly swollen at tips, third much longer than 
cthers; toes slender, slightly flattened, webbed only at extreme 
bases, subarticular tubercles and metatarsal tubercles smail. 
Skin smooth, or with some scattered, minute granules above. 
Pink or pinkish gray with sides of body black or dark brown and 
dorsal surface with a faint pattern of irregular longitudinal 
stripes, a V-shaped mark between eyes, and a black spot near 
middie of back divided by a pale, slender, vertebral line; throat 
dusky; abdomen dirty white; legs distantly banded. 


Measurements of selected specimens, in millimeters. 


ee 1 
d s Body | Snout | Head | Fore- | Hind | nai [Fourth i 
Ne. SE E width. | limb. | limb. | T7 toc. | Locality. | 


12.0 | 40.0 | 12.0 "e 


2.0| 6.0 
210| 2.8! 6.5] u.0} 31.0] 11.0 | 12.0 | Hong San. 
ao} z2| 7.0} no| sro| 1ro| 115] Ta-euhoog. 
18.0 rs| 6.5) 10.0] 33.0] 1.0 | uoj De 
17.7) 1.7) 66] £5 9.0 | 10.0 | Tsin-coog San. 
15.0| r7] 45] 6.3 6.5} 7.0 | Gang-keu. 

soj 10] soj as 3.7| 4.0 | Yim-nn San. 


Stomach contents —Ants ; termites; elaterid; coccinellid. 

Distribution —Fukien ; Kiangsi; Kwangtung; Formosa. 

This species was collected at night in short grass on the dykes 
at edges of paddy fields, where the sharp, frequently repeated 
chirplike call was very audible. 
24. MICROHYLA ORNATA (Dumerl and Bibron). 

Engystoma ornatum DUMERIL and BERON, Erpet. Gen. 8 (1841) 745, 
Malabar coast. 

Thirty-two specimens (Nos. 23224 to 23255, M. V. Z.) repre- 
sent this species; eastern Kwangtung Province, 13 from Tsin- 
leong San, altitude 550 meters, June 2 to 6; 3 from Mei-hsien 
city, altitude 185 meters, June 8 and 9; 8 at Tai-yong, altitude 
650 meters, August 5 and 6; southeastern Kiangsi Province, 2 
at Tai-au-hong, altitude 550 meters, July 4 to 7; 1 at Wong-sa- 
shue, altitude 575 meters, July 9; 1 at Hong San, altitude 650 
meters, June 21: southwestern Fukien Provineé, 9 at Gang-keu, 
altitude 420 meters, July 25 and 26. 
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Description—Nostrils separated by a distance slightly less 
than interorbital distance; eyes two-thirds as long as snout. 
Fingers blunt at tips, fourth finger two-thirds as long as third; 
hind limbs with tibiotarsal articulations not reaching eyes; toes 
blunt at tips, scarcely webbed. Skin smooth. Gray; sides gray- 
ish black, distinctly margined above, back with a pair of sin- 
uous black stripes, starting together as a triangle on occiput, 
diverging posteriorly and continuing to groins, another pair 
forming a broad inverted V on posterior part of back indistinctly 
striped with gray; a faint middorsal pale line; throat black in 
male. 


Measurements of selected specimens, in millimeters. 


Tibia, [Fourth ) Locality. 


|a. v. z 
No. 
23226 10.0 f 11.6 | Tatawhwg. | 
29246 |... 90 | 11.0 | Teinteong San, | 
28225 10.0 | 11.0 | Wong-sa-shue. 
29224 9.0| 10.0 | Hong sen — | 
28251 $2| 49 Tuis Som | 


Stomach contents (number in parentheses refers to number of 
stomachs contained in).—Ants in every stomach, small beetles 
(2) ; termites (2). 
^ Distribution.—India; Ceylon; peninsula of southeastern Asia; 
Hainan; Formosa; Hongkong; Kwangtung; Fukien; Kiangsi; 
Chekiang; Kiangsu; Anhwei; Szechwan; Hunan. 

15. MICROHYLA PULCHRA (Hailowell). 
Engystoma pulchrum HALLOWELL, Proc. Acad. Nat. Sci. Philad. (1860) 
506, between Hongkong and Whampoa. 

Nineteen specimens (Nos. 23270 to 23288, M. V. Z.) were 
collected: southwestern Fukien Province, 16 at Gang-keu, alti- 
tude 400 meters, July 24 to 26; eastern Kwangtung Province, 2 
at Tsin-leong San, altitude 850 meters, June 2 to 4; 1 at Yim-na 
San, altitude 550 meters, June 14. 

Description.—Snout rounded; nostrils separated by a distance 
greater than interorbital space; eyes four-fifths as long as snout. 
Fingers tapering, free part of third finger twice as long as that 
of fourth; hind limbs with tibiotarsal articulations extending 
well beyond tip of snout; toes one-third to one-half webbed, 
tapering, subarticular tubercles distinct. Skin smooth above 
and beneath. Pale whitish gray with a transverse bar across 
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top of head, an interrupted lateral stripe and a large inverted 
V on back, followed by isolated subovate spots on back and legs, 
of black, mostly edged with pale; anterior portion of back with 
faint grayish stripes parallel to borders of large V; throat and 
chest mottled. 


Measurements of selected specimens, in millimeters. 


Myo] see | teh, eng. ath | ashe | Hae Tie [Feat] Lora. 
25218 | female..| 33.0} 4.0] 10.0) 15.0) 87) 19.04 17.0! Gaog-keu. 
23288 30.0} 3.5| 9.6| 14.0]  56| 18.0} 17.5 | Taim-Jeong Ban. 
23271 28.6| $2, 90| 14.0] t2] 150| 16.0) Do 
23270 avo} 3.0| 8.8] 14.0] 53] 17.0| 1&0] Do 
23279 wo] 27} 6.0] 85] sz] 11.0] 9.6] De 
23286 |... 12.0| 16| 38] &0| 19] 65| 6.0] Yimna San, 


Stomach contents (number in parentheses refers to number of 
stomachs contained in).—Ants (most stomachs); termites; 
weevil (1); beetle (1). 

Distribution. —Kwangtung; Fukien; Hupeh; Hongkong; Hai- 
nan Island; Tonkin; Cochin-China; Siam. 


REPTILIA 
SQUAMATA 


SAURIA 


GEKKONIDZE 


?6. GEKKO SUBPALMATUS Guenther, 
Gekko subpalmatus GUENTHER, Rept. Brit. India (1864) 104, pl. 12, 
Chekiang. 

Two specimens (Nos, 23343 and 23344, M. V. Z.) were col- 
lected: eastern Kwangtung Province, 1 at Tsin-leong San, alti- 
iude 850 meters, June 5: southeastern Kiangsi Province, 1 at 
Hong San, altitude 900 meters, on outside of house at night, 
Jume 25, 1936. 

New to Kiangsi Province. 

Description (23848 and 23844, respectively) —Rostral nearly 
twice as broad as deep, bordering nostrils; three, and four in- 
ternasals, respectively, bordering rostral between nostrils; eye 
nearly two-thirds as long as snout; ear opening with diameter 
of that of eye. Supralabials 11; infralabials 9, 10; 8, 9; throat 
tovered with minute, even granules; ventral surface of body 
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covered with minute granules, tubercles lacking; tail covered 
with transverse rows of granular scales &bove and at sides, and 
with larger, flatter scales beneath. Humeri and femora with 
granules larger than those on dorsal Surface of body ; infradigi- 
tal lamellz 9, 9, 10, 12, and 9 on first to fifth fingers, respec- 
tively; lamellz on undersides of toes 10, 12, 18, 15, and 13 on 
first to fifth toes, respectively. Nine and 12 femoral pores on 
each side, respectively; a Single large tubercular scale on each 
Side of swollen vent region at base of tail. Grayish black and 
pale gray above, dark, and light grayish white beneath, respec- 
tively; infralabials speckled in No, 23343; no banding distin- 
guishable. 

Measurements in millimeters. — Total lengths, 82 and 74, re- 
spectively; snout to vent, 48, 41; snout to ear opening, 10; 
width of head, 7, 7.5; axilla to groin, 21, 20; forelimbs, 10; hind 
limbs, 15, 14. 

Distribution.—Szechwan ; Kiangsi; Chekiang; Fukien; Kuang- 
tung. 

17. HEMIDACTYLUS BOWRINGII (Gray). 
Doryura Bowringii Gray, Cat. Liz. Brit Mus. (1845) 156, probably 
Hongkong. 

Two specimens (Nos. 23296 and 23297, M. V. Z.) female and 
male, respectively, were eollected in eastern Kwangtung Prov- 
ince, at Mei-hsien (Kaying, Moejen), altitude 200 meters, June 
8, 1936, on the outside of houses at night. 

Description. —Snout nearly twice as long as eye. Rostral 
strongly indented above; supralabials 11; infralabials 8; mental 
large, acute behind; two pairs of enlarged chin Shields, those 
of second pair distant. Dorsal surface of head and body covered 
with small granular scales of only slightly varying size, those 
on tail arranged in irregularly transverse rows, Lamelle on 
undersides of fingers and toes divided; infradigitals 3, 7, 8,9, 
and 6 on first to fifth fingers, respectively; toe lamellze 5, 8, 11, 
11, and 7, respectively. Male with 18 femoral pores on each side. 
Pale grayish white mottled with irregular faint dark markings 
&bove; white beneath. 

Measurements, in millimeters (Nos. 28296 and 2329 7, respec- 
tively) Total length, 94, 93; snout to vent, 44, 45; snout to ear 
opening, 18.5, 12; axilla to groin, 22, 21; forelimbs, 14; hind 
limbs, 17. 

Distribution.—Fukien ; Kwangtung; Hongkong; Yunnan; 
Burma; India; Formosa; Ryu-kyu (Loochoo) Islands. 
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28, GONOCEPHALUS LEPIDOGASTER (Cuvier), 
Calotes lepidogaster Cuvier, Eg. Anim. ed. 2 2 (1829) 39, Cochin- 
China. 

Fourteen specimens (Nos. 23419 to 28432, M. V. Z.) repre- 
sent this species: No. 23432 was taken in eastern Kwangtung 
Province, at Yim-na San, altitude 650 meters, June 14; all the 
others were taken in southwestern Fukien Province, at Gang- 
keu, altitude 575 to 650 meters, July 23 to 26, on shrubbery in the 
jungles. 

Description.—Head triangular in front, rectangular behind, 
concave between and before eyes and on loreal region; canthus 
rostralis and supraoculars prominent; snout rounded apically, 
nearly one and one-half times as long as eye cavity. Scales on 
top of head small, irregular, about 17 in a row between supra- 
oculars, supraoculars 6 on either side; nostril five-eighths dis- 
tance from end of snout to eye; supra- and infralabials 9 to 11, 
similar in size and shape; mental narrow, acute behind; chin 
shields very small, those of first pair meeting or separated ; throat 
scales small, carinate, subacuminate. Tympanum visible, one- 
fourth diameter of eye. A strong emargination behind last 
supraocular, followed by a curved spine 2 or 3 millimeters long; 
two strong spines and some lesser spines at each side of occiput; 
nuchal crest composed of 6 or 7 strong, laterally compressed 
spines, 6 millimeters long in No. 23482 (male); dorsal crest of 
strongly carinate or compressed spinous scales; dorsal surface 
of body covered with small, irregular, smooth scales, large, acu- 
minate scales at intervals; ventral scales and all tail scales 
strongly carinate. Male (No. 23482) black on upper portion of 
head and neck; lower parts bluish white; sides of body and legs 
blue-green; banded along back, and spotted on sides and legs 
with black; tail blackish brown, banded with blue; some males 
less distinctly colored; females dirty brown with traces of male 
pattern, lower eyelid vertically banded. 

All the females contained eggs without evident embryos, gene- 
rally 9 to 13 in number and measuring 4 to 9 millimeters in 
diameter, fairly round. 

Stomach contents (number in parentheses refers to number 
of stomachs contained in).—1ndeterminable insects (8); adult 
beetles (3) ; crickets (2) ; snail (2) ; centipede (1) ; hymenopte- 
ran wasp (?); and a scarabzid beetle larva (?). 
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Measurements of selected specimens, in millimeters. 


Snout to| 
Total | Snout Head | Arm | Lee | Fourth 
length. | to vent. TEmPAr | width. |tengtb.h| length. | toe. * 


227 80| 25.0| 18.5 45 mwj 25 
p sa| 22.0] 15.6 4T 7| 25 
202 a3} 22.0| 14.0 43 [20871 
186 76] 215| 23.5 43 ej c: 
217 17| 22.0] 14.5 5L 72| 26 
218 j 210] 145 48 wj 24 
188 €5| 18.0| 13.0 42 61} 22 

95 38} 11.0 8.0 24 s| ai 


“This measurement includes tip of snout to posterior edge of tympanum. 

* Width across head at supraoculars. 

* Measured on outer side of fourth toe. 

Distribution——Fukien; Kwangtung; Kwangsi; Hainan Island; 
Indo-China; Siam; Burma. 

Local Hakka name.—San-kyu-tai. 


SCINCIDA 


39. SPENOMORPHUS INDICUS (Gray). 
Hinulia indica GRAY, Ann. & Mag. Nat. Hist, (2) 12 (1853) 388, 
Sikkim. 

Ten specimens (Nos. 23528 to 23537, M. V. Z.) represent this 
species: southern Kiangsi, 7 adults from Hong San, altitude 750 
to 900 meters, June 29 and July 16; southwestern Fukien Prov- 
ince, 1 adult and 2 juveniles from. Gang-keu, altitude 600 meters, 
July 23 and 24, 1936. 

New to Kiangsi Province. 

Description. —Nasal obliquely oval, frontonasal broader than 
long, broadly in contact with rostal nasals, and prefrontals, 
narrowly bordering frontal and anterior loreals; frontal twice as 
broad as long, strongly narrowed and nearly acute posteriorly; 
Írontoparietals two-thirds as long as frontal, larger than inter- 
parietal and smaller than parietals; parietals obliquely trans- 
verse; supraoculars 5; snout a little longer than eye; supralabials 

, sometimes 8; first chin shield entire, those of second pair 
touching, third pair Separated. Body encircled at middle with 
36 to 38 longitudinal rows of scales. No. 23591 with about 87 
scales in a row along midventral line from chin to vent, its 
longest toe with about 20 Scales along underside. Brown 
speckled with black and tan above, white with greenish irides- 
cence below, and dark brown speckled with pale blue on upper 
parts of sides, changing to pale blue speckled with dark brown 
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on lower parts of sides; a fine dark line along upper part of 
sides of unregenerated tail. 


Measurements of selected specimens, in millimeters. 


"Y | T Haa [rr 
ME seogth, [nce] ts, | aoin eneth. | tone 
i i : ! 
23530 | zol os 18 49 2| se 
23521 | z5| s| 1| sol æf æ | 
28682 | 195 8T 19 | « 24 39 
23537 j female.. 204 ku 16 | 37 23 36 
23533 |.. 164 60 u 9t 16 27 
| 23536 | juver (67) 2 1 12 9) n 


No. 23529 contained twelve eggs with embryos just beginning 
to be pigmented, 36 to 44 millimeters long. 

Stomach contents (number in parentheses refers to mum- 
ber of stomachs coniatned in).—Caterpillars (3), beetles (2), 
crickets (6), earwig (1), termites (1), earthworm (1), snail (1). 

Distribution.—Southern, central and western China and 
Shensi; Himalaya and Annam to Malay Peninsula. 

30. ATEUCHOSAURUS CHINENSIS Gray. 
Ateuchosaurus chinensis GRAY, Cat. Liz. Brit. Mus, (1845) 107, China. 


A single imperfect specimen (No. 23541, M. V. Z.) was found 
dead on a porch in Swatow, eastern Kwangtung Province, al- 
titude 40 meters, August 26, 1936. 

Description.-Head not distinct from neck, narrowed ante- 
riorly; enlarged plates few; frontal more than twice as long as 
broad, extending nearly to posterior border of eyes, constricted 
in middle; frontoparietals very small; interparietals subequal in 
size to each frontopariétal; parietals hardly longer than fronto- 
parietals, transverse, supraoculars 4 or 5; scales on posterior 
portion of head similar to those on neck, body and tail, broadly 
hexagonal, smooth; ten rows of scales across occiput between ear 
openings; scales in about 30 rows around middle of body ; about 
36 scales in a row from axilla to base of hind limb. 

Measurements, in millimeters.—Length, from snout to vent, 
64; breadth of head, 9; axilla to groin, 36. 

Distribution —Fukien; Kwangtung; Hainan Island; Hong- 
kong; Tonkin, 

31. EUMECES CHINENSIS CHINENSIS (Gray). 
Tiliqua chinensis Gray, Ann. Nat. Hist. 2 (1838) 289, China. 

Fifty-five specimens (Nos. 23542 to 23596, M. V. Z.) were 
collected: southwestern Fukien Province, 14 adults and 13 ju- 

52987——3 
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veniles, from Gang-keu, altitude 450 to 550 meters, July 28 to 27; 
1 juvenile from east of Haba, altitude 500 meters, July 18, 1936; 
southeastern Kiangsi Province, 7 adults from Hong San, alti- 
tude 600 to 700 meters, June 23 to 26; 1 adult from Kit-tan, alti- 
tude 800 meters; eastern Kwangtung Province, 12 juveniles 
from Tai-yong, altitude 650 meters, August 4 to 7; b adults from 
Mei-hsien (Kaying), altitude 200 meters, June 9 and 18; 1 speci- 
men, seen but not caught, Tsin-leong San, altitude 826 meters. 

Deseription.—Snout narrowed in front of eyes, rounded api- 
«ally, longer than horizontal diameter of eye; rostral almost 
equilaterally triangular, separated from frontonasal by inter- 
nasals; prefrontals more broadly in contact with frontal, fron- 
ionasal, and first loreals, than with each other, second loreals, 
and first two supraoculars; frontal one and one-half times as 
long as broad, slightly broader anteriorly than posteriorly ; fron- 
toparietals about as broad as long, larger than interparietal, 
which is longer than broad; parietals oblique, subrhomboidal ; 
second loreal one and one-half times as long as deep; suprala- 
bials 7; infralabials 8 or 9; first two chin shields entire, third 
divided, fourth separated. Scales in 24 rows around body at 
middle; 55 to 60 scales in a row along midventral line from chin 
to vent. Adults duli brown above, brown and coppery red at 
sides, white on ventral surface; juveniles (to 130 millimeters 
long) black with three silvery, green, dorsal stripes on back and 
rows of spots on sides, head coppery tan with black sutures, 
labials largely white, tail steel-blue. 


Measurements of selected specimens, in millimeters. 


i ; 7 7 7 i 
à m | | Axa 
LY Za out | Snout | He: e 
PERM] se qme elem Beat | Mol") Ar, | gg | toca. 
H | i 
29586 wa} os| mof 19) sel 1s) 22| Mert. 
23550 2st] ssi 175.0|  13| 88} 24) 34 | Kit-ton, | 
23548 zoo} c9] i6| 12) 27| 22} 21} Hong Shon, | 
| 28546 zis} saj zoo! tej 487 24] 387] De 
| 20845 |. 236 93; 18.0 Bp s | 22 34 Do. 
23542 |... 24] 0, 0} 1:2] s9] z| aol me 
33555 |... ary 09] 2410| ati se| 28; 38 | Geogkeu i 
28560 |.— 29} 3100] 20.0] if sr] 28 | 35| Do. 
25666 uz; saj 6.6 7| | nl i| po 
23580 ss| so] so s| s| a |n] Haba. 
DO i i 


Contents of nearly fifty stomachs examined. (number in paren- 
theses refers to number of stomachs contained in) —Crickets 
(7); spiders (7); caterpillars (6); scarabseid beeties of the 
subfamily Melolonthinz (7); scarabzids of the genus Euchlora 
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(2) ; tenebrionid beetle (1) ; other beetles (4) ; snails (3) ; acri- 
diid grasshoppers (2) ; tettigoniid grasshoppers (2) ; mole crick- 
ets (2); dragonfly nymphs (2); homopteran leafhopper (1); 
ranatran water bug (1) ; a belostomid water bug (Sphexroderma) 
(1); trichopteran and a chrysomelid beetle larva (?). 

Not a single egg was found in any of the females. 

Distribution.—Chekiang; ^ Kiangsi; Hunan ; Szechwan; 
Kwangsi; Kwantung; Hongkong; Hainan Island. 

Local Hakka name.— K'eu-ma sa. 


SERPENTES 
COLUBRINZE 


3. NATRIX JEQUIFASCIATA Barbour. 
Natrix squifasciata BARBOUR, Bull. Mus, Comp. Zool. 51 (1908) 317, 
Five Finger Mountains, Hainan Island, 

Two specimens (Nos. 23615 and 23616, M. V. Z.) were taken 
in southeastern Kiangsi Province: 1 female, Sungwu, altitude 
450 meters, July 12; 1 male, Hong San, altitude 800 meters, 
July 16, 1936. 

Description (Nos. 23615 and 23610, respectively) .—Very 
heavy-bodied, large; head swollen behind, preoculars 2—1, 2-——1; 
postoculars 3—3, 3--4; suboculars 0.—1, 1—1; upper labials 8; 
anterior temporals 1—2, 3—8; posterior temporals 3—-3, 8—3; 
body scales keeled, outermost row weakly so, in 19 rows on neck 
and 17 rows at midbody and before vent; ventrals 152, 151; sub- 
caudals (incomplete), 79. Total lengths, 780 millimeters (tail 
incomplete}, 603; tails (110), 154. Brownish gray above, white 
below, with distinct bands on body and tail, encircling body but 
occurring alternately on ventral surface. 

The stomach of the male contained three fish. The ovaries of 
the female contained over twenty eggs, the largest measuring 
about 28 by 13 millimeters, 

Distribution —Fukien ; Kiangsi; Kwangsi; Kwangtung; Hai- 
nan Island. ] 

Local Hakka name (Sungwu) .—Pak-ng Tou. 

13. NATRIX ANNULARIS (Hallowell). 
Tropidonotus annularis HALLOWELL, Proc. Acad. Nat, Sci. Phila. & 
(1856) 151, Ningpo. 

Four specimens (Nos. 23618 to 23621, M. V. Z.) were taken 
in eastern Kwangtung Province, at Tai-yong, altitude 650 meters, 
August 4 to 6, 1936. 
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New to Kwangtung Province. 

Description.—Preoculars single; postoculars 3; anterior tem- 
porals 2; posterior temporals 3; supralabials 9—9 in three, 9—8 
in No. 23618; infralabials 9. Body scales in 19 rows on neck 
and body and 17 before vent, keeled except on outermost rows. 
Grayish brown above; ventral surface red or yellow, with par- 
tially alternate black bands; labials narrowly edged with black. 


Measurements in millimeters. 


- _ 
Bands. ] 
Subcaudsle.| Length. Tait 
Body. Tail 
337 69 E 2r 
488 93 38 28 
461 s)| 40 @) 
660 139 39 21 


The stomach of No. 23619 contained three small fish. The 
ovaries of No. 23621 held 8 eggs, 25 to 36 millimeters long, the 
four largest containing embryos 72 to 80 millimeters long. 

Distribution.—Anhwei; Kiangsu; Fukien; Kiangsi; Kwang- 
tung; Tonkin; Formosa. 

34. NATRIX BOULENGERI Grersitt. Plate 1. 
Natrix boulengeri GRESSITT, Proc. Biol. Soc. Wash. 50 (1937) 125-128, 


Two female specimens were collected; the type, No. 23623 M. 
V. Z., in eastern Kwangtung Province, at Tai-yong, altitude 640 
meters, August 5; and the paratype, No. 23622 M. V. Z, in 
southeastern Kiangsi Province, at Hong San, altitude 850 meters, 
June 30, 1936. 

Deseription.—Neck slender; head broad behind middle; snout 
narrowed and truncate. Maxillary teeth 28 on right side in type, 
28 and 29 in paratype. Rostral nearly one and one-half times as 
broad as deep; internasals as long as broad, narrowed apically, 
rounded externally; prefrontals one and one-fourth times as 
long as internasals, their dorsal portions nearly square; frontal 
one and one-half times as long as broad, barely longer than inter- 
parietal suture and barely longer than its distance from end of 
snout; supraoculars one-half as broad as, and slightly shorter 
than, frontal; parietals seven-twelfths as broad as long. Nasal 
nearly twice as long as deep; loreal one and two-thirds times as 
long as deep; preoculars single, a rudimentary suture crossing it 
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in paratype, narrowed below; postoculars 2—2, lower postocular 
smaller; temporals 1—1—2 on each side, first temporal twice as 
long as second. Supralabials 9—9 in type, 8—8 in paratype, last 
three supralabials subequally large; mental broader than long, 
acute apically ; infralabials 9—10 in type, first five infralabials in 
contact with anterior chin shields, the latter two-thirds as long as 
posterior pair. Body scales in 19 rows from one and one-half 
head lengths behind head to two to three head lengths beyond 
middle of body, in 17 rows before vent, finely keeled, except for 
the first row on each side. Ventrals 144 in type, 145 in para- 
type; anals divided; subcaudals 94 in paratype. 

Total lengths 462 and 658 millimeters; tails (63) and 219, in 
type and paratype, respectively. 

Largely gray and black above, with a pair of pale longitu- 
dinal dorsal stripes. Head dark brownish black, dorsal surface 
finely vermiculated with gray, a pair of small gray-white spots 
before middle of parietals; lower portions of nasal, loreal, and 
preocular partially mottled with gray; a striking, ivory-white 
stripe on each side, commencing on inferior postecular and up- 
per hind corner of sixth supralabial, extending subobliquely to 
side and top of nape, from where it continues as one of the dor- 
sal body stripes; first four supralabials black below, speckled 
above, fifth supralabial speckled anteriorly, black posteriorly, 
sixth supralabial largely black on upper half, speckled below; 
last three supralabials largely pure black except for ivory-white 
stripe crossing upper portions; infralabials partly black, partly 
white and black-speckled; chin shields partly spotted. Body 
gray-black to blue-black, finely speckled with white on sides, 
crossed by irregular bands formed of indistinct black spots; 
stripes pinkish brown, anteriorly composed of more or less joined 
elongate-oblong spots on seventh and eighth scale rows, poste- 
riorly continuous stripes along fifth and sixth scale rows. Yen- 
trals creamy white, each with a squarish black spot on each side, 
separated from external margin by a finely black-mottled area 
that on anterior ventrals forms a more or less distinct, narrow, 
light stripe. . 

The type contained three large elongate-oblong eggs, 22 to 
29 millimeters long and 7 to 11 millimeters in diameter, with no 
evident embryos. The habitat is probably damp shady regions 
in the neighborhood of mountain streams and rice fields. 

Distribution.—Northern and eastern Kwangtung and southern 
Kiangsi. 
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35. NATRIX PERCARINATA (Boulenger). 
Tropidonotus percarinatus BOULENGER, Proc. Zool. Soc. London (1899) 
163, pl. 17, Kuatun, Fukien, 

Twenty-eight specimens (Nos. 23629 to 23656, M. V. Z.) were 
collected: southeastern Kiangsi Province, at Hong San, altitude 
600 to 900 meters, June 22 to 30 and July 16: eastern Kwangtung 
Province, 2 at Yim-na San, altitude 500 meters, June 14; 2 at 
Tai-yong, altitude 650 meters, August 4: southwestern Fukien 
Province, 1 at Gang-keu, altitude 550 meters, July 23. Speci- 
mens were seen in rice fields at 900 meters altitude on Hong 
San. 

Description. —Preoculars single; postoculars 4, 5, or 3; ante- 
rior temporals 2; posterior temporals 3—3 in twenty-five speci- 
mens, 3—4 in two specimens, and 2—3 in one specimen, supra- 
labials 9, 8 on one side in two specimens and 10 on one side in 
one specimen, 3 before eye, 2 touching eye, and 4 behind eye 
in twenty-four specimens, the other four having the formule 
4—1—4, 8—2——4 in No. 22644, 4—1-—4, 8—2.—3 in No. 23680, 
3—2—5, 3-—2—5 in No. 23650, and 3—2—~4, 2-2-4 in No. 
23652. Body scales in 19 rows from neck to midbody, 17 rows 
before vent; ventrals 135 to 143, subcaudals 76 to 84 in males, 
70 to 81 in females, second and third subcaudals entire in No. 
23639; largest female, 637 millimeters long from snout to vent; 
largest male, 448. Grayish brown with 29 to 37 black bands on 
body, indistinetly banded on tail; bands generally alternating 
along midventral line, but all except first four meeting in No. 
23649 (juvenile). 


Measurements of sclected specimens, in millimeters. 
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Stomachs of six specimens contained tadpole remains; stom- 
achs of five others contained frog remains, three of which are 
referable to Rana limnocharis and one probably to Rana spinosa; 
stomachs of four others contained fish remains, one of which was 
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145 millimeters long; one stomach seemed to contain several 
very small bird embryos, suggesting that the snake had eaten 
eggs from a bird's nest. The ovaries of No. 23640 (Hong San, 
June 28) contained six small eggs. 

Distribution —Szechwan ; Hupeh ; Chekiang ; Fukien ; Kiangsi; 
Kwangsi, Kweichow; Kwangtung; Hainan Island. 

Local Hakka name.—Fa-sam-bian. 
36. NATRIX PISCATOR (Schneider). 

Hydrus piscator SCHNEIDER, Hist. Amphib. 1 (1799) 247, East Indies. 

Fourteen specimens (Nos. 23669 to 23682, M. V. 7.) were col- 
lected: eastern Kwangtung Province, 7 at Tai-yong, altitude 
650 meters, August 4 and 5, 2 at Mei-hsien, altitude 225 meters, 
June 9 and 17: southwestern Fukien Province, 3 at Gang-keu, 
altitude 550 meters, July 24 and 25: southeastern Kiangsi Prov- 
ince, 1 at Hong San, altitude 600 meters, June 23; 1 at Sungwu, 
altitude 450 meters, July 13. 

Description. —Preoculars single; postoculars 3, 4, or 5; an- 
terior temporals 2, 3 on one side in one specimen; posterior 
temporals 2, 3 on one side in one case; supralabials 9—9 in 
thirteen cases, 10--8 in one case; scale rows 19—-17—17; ven- 
trals 127 to 129 in males, 140 to 147 in females; subcaudals 
81 or 82 in males, 70 to 79 in females. The Tai-yong specimens 
are grayish brown to putty-gray, spotted with black; the two 
Mei-hsien specimens are olive-green and yellowish green, respec- 
tively, with the dark margins of ventrals very narrow. 

Measurements of selected specimena, in millimeters. 
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Two stomachs contained frog and tadpole remains, all of 
Rana limnocharis; two contained fish, those in one being a rain- 
bow fish and an eel; the stomach of No. 28675 contained a 
pentatomid plant bug, and that of No. 23669 contained vegetable 
matter. 

Distribution.—Chekiang; Fukien; Kiangsi; Kwangsi; Yun- 
nan; Kwangtung; Hainan Island; also Formosa and India to 
the Malay Archipelago. 
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47. NATRIX SAUTERI (Boulenger). 
Tropidonotus sauteri BOULENGER, Ann. & Mag. Nat. Hist. (8) 4 
(1908) 495, Formosa. 

Two specimens, both females, were collected: southeastern 
Kiangsi Province, No. 23685 M. V. Z., Hong San, altitude 950 
meters, June 80; southwestern Fukien Province, No. 23686 
M. V. Z., Gang-keu, altitude 500 meters, July 28. 

New to Kiangsi Province. 

Deseription.—YPreoculars single; postoculars 3—3; anterior 
temporals 1—-1 in both; posterior temporals 2—2, 1—2; supra- 
labials 7—7 in both; body scales 17-—17— 17, outermost row 
very weakly keeled; ventrals 132, 129; subeaudals 71, 78. Mouse 
gray, No. 28685 slightly reddish ; supralabials white, edged with 
black; nuchal white stripe extending from supralabials a short 
distance along neck, nearly converging; a row of small light 
spots along each side of dorsal surface; ventrals edged with 
black at either side, the spots forming almost continuous dark 
stripes. 

Total lengths 380, 870 millimeters; tails 104, 110. No. 23686 
was taken by a rice-fields irrigation ditch at the lower edge of 
a forest; its stomach contained an earthworm. 

These specimens seem to differ slightly from Formosan spec- 
imens in having the nuchal white stripe arising from the supra- 
labials instead of from the infralabials, the supralabials less 
regularly marked with black and the black spots at sides of 
ventrals forming a more continuous longitudinal stripe. 

Distribution —Formosa; Fukien; Kiangsi; Kwangtung; 
Kwangsi; Szechwan. 

35. NATRIX STOLATA (Linnzam. 
Coluber stolatus LINNÆUS, Syst. Nat. ed. 10 (1768) 219, “America.” 

Fifteen specimens (Nos. 23711 to 28725, M. V. Z.) were col- 
lected: eastern Kwangtung Province, 5 at Tai-yong, altitude 650 
meters, August 4 to 6; 2 at Yim-na San, altitude 500 meters, 
June 12 and 15; southwestern Fukien Province, 6 at Gang-keu, 
July 24 to 26; southeastern Kiangsi Province, 2 at Hong San, 
altitude 600 to 800 meters, June 22 and July 15. 

Description.—Preoculars single, 2 on one side in No. 23724; 
postoculars 3—-3 in eleven specimens, 3—4 in three specimens, 
and 4—4 in one; anterior temporals single; posterior temporals 
2-2 in twelve specimens, 2 on one side and 1 on the other 
in three specimens; supralabials 8—8 in all; body scales 19— 
1717, keeled; ventrals 150 to 155 in males, 146 to 154 in 
females; subeaudals 77 to 81 in males, 70 to 78 in females. 
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Yellowish gray with a pair of dorsal stripes; head and neck 
reddish yellow; ventral surface creamy. 


Measurements of selected specimens, in millimeters. 


7 
Miro Ventrale. | opt, | ice. [Tail length] Locality. | 

23725 MT 65 Bae (128)! Tai-yong. 
23124 |... 153 70 632 143 Do. 
23721 165 79 488 128 Do. 
23122 |- 162 Bk 536 143 Do. 
23720 150 d 621 148 | Yim-na Ssn, 
23713 148 73 BAT 132 | Gangkeu. 
23716 152 78 521 431 Do. 
23718 152 1 205 49 Do. 
23711 162 kii D 180 | Hong San. 


Stomachs of 4 specimens from Tai-yong and Gang-keu con- 
tained remains of Rana limnocharis; one of these also contained 
part of a scarabeid beetle of the genus Euchlora, possibly eaten 
by the frog. Ovaries of 2 females from Tai-yong contained 
ten and nine eggs, respectively, 17 to 18 millimeters long; 1 fe- 
male from Hong San (June 22) held six eggs, averaging 22 
millimeters in length; 1 female from Gang-keu (July 23) held 
seven eggs, measuring about 18 millimeters in length. 

Distribution. —Chekiang; Fukien; Kiangsi; Kwangsi; Yun- 
nan; Kwangtung; Hainan; Formosa; India; Burma; Siam; Ma- 
lay Peninsula. 

Local Hakka name.—Tso-fa Sa. 


f$. PSEUDOXENODON BAMBUSICOLA Voet. 
Pseudosenodon bambusicola Voor, Archiv Naturg. 88 A 10 (1922) 
138, northern Kwangtung. 

A single male specimen (No. 23747, M. V. Z.) southeastern 
Kiangsi Province, taken at Hong San, altitude 850 meters, 
June 23. 

New to Kiangsi Province. 

Description.—Head broad and flattened; supralabials 8; pre- 
oculars single; postoculars 3; anterior temporals 2; posterior 
temporals 3—2; body scales Oblique, keeled, in 19 rows from 
neck to midbody and 15 before vent; ventrals 137; subcaudals 
54. Light pinkish brown, yellowish on forebody, with twelve 
transverse brown bands on body and a pair of dorsal brown 
stripes commencing before middle of body and extending to tip 
of tail; labials yellow, nearly immaculate; a distinct black stripe 
behind each eye and a longer stripe on each side of neck as far 
as first transverse band; posterior portion of body and tail 
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with a distinct light stripe just above ventrals and subcaudals, 
respectively. 
Total length, 459 millimeters; tail, 89. 
Distribution.—Fukien; Kiangsi; Kwangtung; Hainan Island. 


40. OPISTHOTROPIS LATOUCHII (Boulenger). 
Tapinophis latouchii BOULENGER, Proc. Zool. Soc. London (1899) 169, 
pl. 18, Kua-tun, Fukien. ` 

Southeastern Kiangsi Province, 1 female (No. 23749, M. V. 
2.), taken at Tai-au-hong, altitude 580 meters, July 6, near a 
stream. 

Description.—Prefrontals single; loreals more than twice as 
long as deep, broadly in contact with eyes; no trace of pre- 
oculars; postoculars 2; temporals 1— 1; supralabials 9—9; in- 
fralabials 8—7, first four in contact with anterior chin shields; 
body scales in 17 rows, weakly keeled on body, moderately keeled 
on tail Ventrals 145; subcaudals 55. Gray-brown above, with 
a narrow black stripe between each two scale rows; yellowish 
white below, except for subcaudals which are all edged anteriorly 
aud at either side with mottled brown; anterior supra- and in- 
fralabials brownish black, posterior supralabials dark above and 
light below. 

Total length, 401 millimeters; tail, 80. 

The stomach contained an earthworm 150 millimeters long. 

Distribution.—Fukien, Kiangsi, and Kwangtung Provinces. 

Local Hakka name.—Nai Sa. 


41. OPISTHOTROPIS MAXWELL? Boulenger. 
Opisthotropis mazwelli BOULENGER, Ann. & Mag. Nat. Hist, (8) 14 
(1914) 483, southern Fukien. 

Four specimens (Nos. 23750 to 23753, M. V. Z.) were col- 
lected: southeastern Kiangsi Province, 2 at Hong San, altitude 
800 to 900 meters, June 30 and July 16: eastern Kwangtung 
Province, 1 at Yim-na San, altitude 550 meters, June 12: south- 
western Fukien Province, 1 at Liung-chon San, altitude 780 
meters, July 22. 

New to Kiangsi and Kwangtung Provinces, Previously known 
only by the unique type from southern Fukien. 

Description.—Snout broadly rounded-truncate, . flattened, 
slightly projecting, four times as long as eye. Rostral one and 
one-half times as broad as deep; internasals oblique laterally, 
nearly twice as long as broad; nasal cleft dividing nasal into two 
unequal parts, below nostril extending to posterior corner of 
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first supralabial; prefrontal single, more than twice as broad 
as long; frontal short, broader than long, three to four times 
as broad as each supraocular; parietals large, each over one 
and one-half as long, and fully as broad, as frontal. Loreal 
one and one-half to two times as long as deep; preoculars single; 
postoeulars 2; anterior temporals single; posterior temporals 2, 
single on one side in No. 23751. Supralabials 7, first reaching 
posterior portion of nasal, fifth reaching eye, seventh as long 
as two preceding; infralabials 8 or 9; anterior chin shields 
longer and broader than posterior, touching first five infra- 
labials. Scales in 17 rows throughout, smooth on neck, feebly 
keeled from before middle of body, moderately keeled on tail. 
Ventrals 158 and 160 in males, 151 and 153 in females; sub- 
caudals 64 and 65 in males, 68 and 65 in females. Total length 
of largest specimen, 359 millimeters. Black above, including 
supra- and infralabials, yellow-orange beneath ; subcaudals partly 
black at sides, yellow along middle to just anterior to tip of tail. 


Measurements in millimeters, 


| wv 
| Ne | 


Sub. Total ] 
éaudsla. à [Toll length. Locality. 


Sox. j Ventrats, wn 


28760 | female. 150 63 369 79 | Hong San. 
65 | E 99] Do. 
os 349 | T | Yim-na San. 
oa Lm 78 | Lsunz-chon Si 


The stomach of No. 28751 contained remains, probably of 
an insect larva. In No. 23750 the third to sixth subcaudals 
are entire. 

Distribution.—Southern and western Fukien; southeastern 
Kiangsi; eastern Kwangtung. 


41. ZA0CYS DHUMNADES MONTANUS. Pope. 
Zaocys dhumnades montanus Pops, Amer. Mus. Novitates 325 (1928) 
2, Chungan-hsien, Fukien. 

A single female specimen (No. 28759, M. V. Z.) was taken 
in southeastern Kiangsi Province, Hong San (northeast slope), 
altitude 840 meters, July 14, 1936. 

This is the first Kiangsi record for this subspecies. 

Description Head narrow, slightly wider than neck; dorsal 
head plates large, frontal transverse anteriorly, parietals trun- 
cate behind; 2 pre- and 2 postoeulars; eye nearly as long as its 
distance from tip of snout; temporals 2-2; supralabials 8; 
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body seales in 16 rows on neck, 14 at midbody and before vent, 
2 middle rows keeled except on neck; ventrals 202; subcau- 
dals 120. Light brown on head, orange-brown along dorsal sur- 
face of anterior part of body, a wide black stripe along either 
side of vertebral line; lower sides and ventrals pale bluish, 
edged with black. 

Total length 1,360 millimeters; tail 409 (incomplete). 

The ovaries contained a single, flattened, oblong-oval egg, 31 
by 13 millimeters, 

Distribution. —YFukien ; Kiangsi; Kwangtung; Hunan; Kwang- 
Si; Szechwan; Tonkin. 

Local Hakka name.—Han-nan Sa. 


43. PTYAS KORROS (Schlegeb. 
Coluber korros Scutecet, Phys, Serp. 2 (1837) 139, Java. 

Two male specimens (Nos. 23761 and 23762, M. V. Z.) rep- 
resent this species; the former was collected in southeastern 
Kiangsi Province, Hong San, altitude 650 meters, June 22, 1936; 
the latter in eastern Kwangtung Province, Mei-hsien (Kaying), 
altitude 200 meters, June 9, 

Description (Nos. 23762 and 23761, respectively) —Loreals 
3; preoculars 2; postoculars 2; anterior temporals 2—-2; pos- 
terior temporals 2—2, 2—3; supralabials 8; 5 infralabials in 
contact with anterior chin shields. Body scales keeled poste- 
riorly in the former, smooth in the latter, in 15 rows on neck, 
11 rows at midbody, and 11 rows before vent in 23762 and 
15——13—11 in 23761. Ventrals 167 and 162; subcaudals 121 
and 128. Brown above, striped with darker along middle of 
each scale row from before midbody; ventral surface white, 
bluish at sides. 

Total length, 1,370 and 1,208 millimeters; tails, 452 and 419. 

The stomachs contained several Rana limnocharis and the 
larva of a water beetle of the family Dytiscidæ, 

Distribution.—South China; Hainan Island; Formosa; eastern 
Himalayas to Malay Archipelago. 


44. PTYAS MUCOSUS (Linneus). 
Coluber mucosus LINN4EUS, Syst, Nat. ed. 10 (1758) 226, "Indiis." 
Two specimens were collected: eastern Kwangtung Province, 
1 male (No. 23769, M. V. Z.) at Mei-hsien (Kaying), altitude 
220 meters, June 9, 1936; 1 female (No. 23770, M. V. Z.) at 
Kakchieh, Swatow, August 24. 
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Description (23769 and 23770, respectively) .— Loreals 3; pre- 
oculars 2; postoculars 2; anterior temporals 2—2 ; posterior tem- 
porals 2—3, 2—2; supralabials 8; scale rows 19—17—414; ven- 
trals 196, 192; subcaudals 118, 112. Dull brown above, nar- 
rowly and irregularly banded with black posteriorly; labials 
light, edged posteriorly with black; ventrals yellow, edged with 
blaek at sides of posterior margins on neck and posterior por- 
tion of body; subcaudals similarly marked. 

Total lengths 1670, 1850 millimeters; tails 415, 443. 

The stomach of No. 23769 contained a Rana rugulosa and 
a crab; that of No. 23770 a frog and some plant material. 

Distribution —Kastern and southern China; Tibet; Transcas- 
pia and Afghanistan south to Ceylon and east and south to the 
Malay Archipelago. 


45. EURYPHOLUS MAJOR (Guenther). 
Cyclophis major GUENTHER, Cat. Colubr. Brit. Mus, (1858) 120, near 
Ningpo. 

Eight specimens (Nos, 23786 to 23793, M. V. Z.) were col- 
lected: eastern Kwangtung Province, 1 at Yim-na San, altitude 
550 meters, June 14; 2 at Tai-yong, altitude 650 meters, Au- 
gust 4 and 5, 1936: southeastern Kiangsi Province, 3 at Hong 
San, altitude 800 to 900 meters, June 26 to 30; 1 at Tai-au-hong, 
altitude 520 meters, July 4: southwestern Fukien Province, 1 at 
Liung-chon San, altitude 650 meters, July 22. 

Description.—Slender; head narrow; snout nearly pointed; 
body scales smooth, in 15 rows from neck to vent. Body grass- 
green above, pale yellowish green beneath, except for No. 23787 
which (in alcohol) is dull grayish blue above with the anterior 
two-thirds of each ventral the same color except on the neck, 
Where they are white. No. 23789 has the supralabials 4—6, 
the others all 8—8. No. 23786 has an extra scale on each side 
between lower postocular, anterior temporal and fifth to seventh 
supralabials; its color does not differ from that of the larger 
specimens, though its length is only 312 mm. 

No. 23788 contained six eggs, measuring 18 to 20 millimeters 
in length and 8 to 10 millimeters in diameter, in an early stage 
of development (July 4). Some of the snakes were found on 
the ground in bamboo forests; one hid under some rocks while 
trying to escape; another was found in a vine in a shrub one 
and one-half meters above the ground. ‘The stomachs contained 
earth or the remains of earthworms. 
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Measurements in millimeters. 


—À p - - 4 
f i 
b- | Total inu " 
Ses | Ventrats. | Eo m length Locality | 
i H 
i i- i 
! | 785 | 218 | Tai-yong. i 
760 | 200 | Yim-na San. 1 
650 | 190 1] 
694 161 - 
640 y 179 | Liung-chon San. 
EU 160 | Hong Son. 
895 | idi De. | 
312 | Taj Do. i 


Distribution.—Szechwan; Hupeh; Kiangsu; Chekiang; Fu- 
kien; Kiangsi; Hunan; Kwangtung; Tonkin; Formosa. 
Local Hakka name.—Chan-liuk Sa. 


46. HOLARCHUS FORMOSANUS (Guenther). 
Simotes formosanus GUENTHER, Ann. & Mag. Nat. Hist. (4) 9 (1872) 
20, "Takao, Formosa. 

A single male specimen (No. 23799, M. V. Z.) was taken in 
southeastern Kiangsi Province, Hong San, altitude 900 meters, 
June 30, 1926, near the edge of the forest. 

Description.—Cylindrical; head short, hardly distinct from 
neck; snout very blunt. Rostral large; supralabials 8, oculars 
2—2, and temporais 1—2 on each side; body scales smooth, in 
19 rows at neck and midbody and 16 before vent; ventrals 160; 
tail incomplete. Light brown above with dark-brown bands; 
head distinctly marked with two oblique stripes on each side and 
an inverted V on occiput. 

Total length, 511 millimeters; snont to vent, 445. 

The stomach of this specimen contained remains which were 
probably those of insect larve. 

Distribution.—Chekiang; Kiangsi; Fukien; Kwangtung; 
Kwangsi; Hainan Island; Tonkin; Formosa. 


47. HOLARCHUS VIOLACEUS (Cantor). 
Coronella violacea CANTOR, Proe. Zool. Soc. London (1839) 50, Rang- 
pur, Bengal. 

A single female specimen (No. 23801, M. V. Z.) was taken 
in eastern Kwangtung Province, Yim-na San, altitude 550 me- 
ters, June 18. 

Description.—Head short, truncate; rustral large; preoculars 
1—1; postoculars 2—2; temporals 2-—2, 2—3; supralabials 10— 
10; body scales smooth, in 17 rows at neck and midbody and 
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15 before vent. Ventrals 166; subcaudals 33, all but second 
to sixth divided. Reddish orange above, pinkish white beneath, 

Total length, 470 millimeters; tail, 59. 

The stomach of this specimen contained seven tarantulid 
spiders, 

Distribution.—Eastern Bengal and Cambodia through Burma 
and Tonkin to Kwangtung, Fukien, and Hainan Island. 

Local Hakka name—Bu-kian Sa. 


48. CALAMARIA SEPTENTRIONALIS Boulenger. 
Calamaria septentrionalis BOULENGER, Proc. Zool. Soc. London (1890) 
34, Kiu-kiang region and Hongkong. 

A single female specimen (No. 23808, M. V. Z.) was procured 
in southeastern Kiangsi Province, Sungwu, altitude 450 meters, 
in July. 

Deseription.—Small, of uniform diameter throughout; tail 
very short and blunt, Frontal as broad as long; prefrontals 
very large; no internasals, temporals, or loreal; supralabials 
4-4; scales smooth, short, in 13 rows throughout; ventrals 175; 
anal entire; subcaudals 9. Brownish black above; ventral sur- 
face and an incomplete band on neck and another at base of 
tail, red; undersurface of tail black along middle. 

Total length, 159 millimeters; tail, 6. 

Distribution—Anwei; Chekiang; Fukien; Kwangtung:; Kiang- 
si; Hunan; Kwangsi; Hainan Island; Tonkin. 

Local Hakka name.—Leong-teu Sa (two-headed snake). 


HOMALOPSIN/E 
49. ENHYDRIS CHINENSIS (Gray). 
Hypsirhina chinensis Gray, Zool. Misc. (1842) 68, China. 

Ten specimens (Nos. 23813 io 23822, M. V. Z.) were col- 
lected: southwestern Fukien Province, 6 from Gang-keu, altitude 
525 meters, July 24 to 27: southeastern Kiangsi Province, 2 
from Hong San, altitude 825 meters, June 28 to 30: eastern 
Kwangtung Province, 2 from Mei-hsien (Kaying), altitude 220 
meters, June 7 and 8, 1936. 

Deseription.—Internasal single; oculars 1—2; temporals 1—2 H 
supralabials 8; body scales in 23 to 25 rows anteriorly and 19 
before vent; ventrals 142 to 154; subcaudals 40 to 51. Gray 
above with side of ventrals and subcaudals black along their 
anterior margins; supralabials black above, yellow below. 
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Measurements of selected specimens, in millimeters. 


Total 


Ventrale. | Pubs | Fatal [vellength]  Loeattty. 

142 42 695 78 | Mel-bsten. 

154 6t 273 Aa Do. 

142 40 221 $7 | Hong San. 

145 4r 454 56 Do. I 
144 42 3st 51 j Gang-keu. 

149 44 803 42 Do. 

146 44 865 50 Do. 


One stomach contained the remains of a frog, another those 
of a fish. No. 23821 contained twelve eggs 23 by 15 millimeters, 
with embryos measuring about 50 millimeters in length, still 
unpigmented. The ovaries of No. 28813 held five eggs, meas- 
uring 17 by 14 millimeters. 

Distribution Eastern and southern China; Hainan Island; 
Formosa. 

59. ENHYDRIS PLUMBEA {Boie}. 
Homalopsis plumbea Bou, Isis (1827) 550, Java. 

"Ten specimens (Nos. 23844 to 23853, M. V. Z.) were collected: 
southwestern Fukien Provinces, 8 at Gang-keu, altitude 550 
meters, July 24 to 26: southeastern Kiangsi Province, 2 at Hong 
San, altitude 625 to 750 meters, June 23 and July 17, 1936. 

New to Kiangsi Province. 

Description.— Internasal triangular; preoculars 2; anterior 
temporals single; posterior temporals 2 or 3; supralabials 8, 
first supralabial extending posteriorly above; body scales smooth, 
in 19 rows from neck to midbody, in 17, 16, or 15 before vent, 
Greenish black or greenish brown above, yellowish along middie 
of side and creamy white below, with a small black spot at 
middle of each ventral, median sutures of subcaudals black; 
labials largely white. 


Measurements of selected specimens, in millimeters. 


cadets, | men. NEN Locality. | 
85 300 36 | Hong San. | 
28 201 26| Do 
37 320 29 | Gang-keu. 
3: 828 39| Do. 
4 209 38| Do. | 
a6 289 a3| Do. j 
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Contents of three stomachs included a Rana limnocharis, a 
fish, and a crustacean (?) respectively. The ovaries of No. 
23846 contained eggs with five young measuring 89 to 92 mil- 
limeters in length, fairly well pigmented. 

Distribution —Chekiang; Kiangsi; Fukien; Kwangtung; Hai- 
nan Island; Formosa; Burma and Tonkin, south into the Malay 
Archipelago. 

Local Hakka name.—HMei Sa. 


BOIGINE 
$1. BOIGA MULTOMACULATA. (Boie), 
Dipsas multomaculata Boe, Isis (1827) 549, Java. 

Four specimens (Nos. 23865 to 23868, M. V. Z.) were col- 
lected: southwestern Fukien Province, 1 at Gang-keu, altitude 
575 meters, July 25, 1936; eastern Kwangtung Province, 2 at 
Mei-hsien, altitude 220 meters, in the summer of 1935 by Miss 
Erichson, and in June, 1936, by the Rev. Mr. David M. Camp- 
bell, respectively; 1 at Kakchieh, Swatow, altitude 50 meters, 
July, 1936, by the Rev. Mr. A. H. Page. 

Description.—Slender, anterior portion of body and neck very 
narrow, head broad; tail slender. Preoculars single in three 
specimens, double in one; postoculars 2; anterior temporals 2; 
posterior temporals 3; supralabials 8; body scales in 19 or 
20 rows on neck, 19 at midbody and 13 or 14 before vent, 
vertebral row slightly enlarged; ventrals 197 to 208; subcaudals 
82 to 90. Light speckled brown, with a row of large, trans- 
verse, dark-brown spots on either side, with irregular rows 
of smaller spots on lower sides and ventral surface; head with 
an arrow-shaped mark on top and a dark laterial line; labials 
dark, edged posteriorly with brown. 


Measurements of 4 males, in millimeters. 


M. V.Z. No.| Ventrals. | Subcaudals. Locality. | 
23866 200 90 408 84 | Gang-keu. 
23866. Mt |. ey 620 (97)| Mei-haien. 
23867 203 82 | ado 98] De. 
23868 h lov Lu | 870 74 | Swatow. ! 


The stomach of the specimen from Swatow contained the re- 
mains of a gecko (Hemidactylus bowringii) . 
Distribution.—Fukien; Kiangsi; Kwangsi; Kwangtung; Hai- 
nan Island; Bengal and Burma to Celebes. 
Local Hakka name.—Bak-po-chen. 
I 
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$2. BUNGARUS MULTICINCTUS MULTICINCTUS Blyth. 
Bungarus multicinctus BLYTH, Journ. Asiat. Soc. Bengal 29 (1861) 
98, Amoy. 

Three specimens (Nos. 23872 to 23874, M. V. Z.) were ob- 
tained: eastern Kwangtung Province, two half-grown specimens 
at Mei-hsien (Kaying), altitude 225 meters, June 9 and 17: 
southeastern Kiangsi Province, 1 adult near Tai-au-hong, alti- 
tude 580 meters, July 6, 1986. 

Description. Body slender, deeper than wide; middorsal 
scale row enlarged and raised; head narrower than body at 
middle, very little wider than neck. Loreal absent; eyes shorter 
than one-half their distance from snout, pupil subcircular; ocu- 
lars 1—2; labiais 7; body scales smooth, in 15 rows from neck 
to vent. Body shiny bluish black above with many narrow, 
creamy-white bands; ventral surfaces dull cream, broadly banded 
with black on tail, ventrals irregularly speckled in the two larger 
specimens. 

Measurements of 3 females, in millimeters. 


PSR ae i 
T | í j White bands on— 
ji MER: i Ventrale. | Subeaudals. [Total tength.| Tait length 
23872 | msi ém | Hd 
23578 209 | $25 
zaet | 206 | 1.120 | 


The stomach of No. 23873 contained the remains of an eel 
over 200 millimeters long. One of the smaller Specimens, re- 
leased accidentally in a room in daylight, was exceedingly active ` 
in trying to escape. 

Distribution. —Chekiang ; Fukien; Kiangsi; Kwangtung; Hu- 
nan; Hupeh; Kwangsi; Hainan Island ; Formosa. 

Local Hakka name.—Bo-ki kap. 

English name.— Chinese krait. 

81. NAJA NAJA ATRA Cantor. 
Nee atra CANTOR, Ann. & Mag. Nat. Hist. (1842) 482, Chusan Is- 
land. 

Five specimens were taken (Nos. 23883 to 23887, M. V. Z.), 
all in eastern Kwangtung Province: 2 at Mei-hsien city (Kay- 
ing), altitude 225 meters, June 8 and 9; 1 at Yim-na San, 
altitude 550 meters, June 21, and 2 at Kakchieh, Swatow, altitude 
50 meters, July 27 and August 9, 1936. 
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Description.—Rostral triangular; internasal suture shorter 
than prefrontal; parietals very broad, emarginate posterola- 
terally; nostril vertical; loreal absent; preoculars single; post- 
oculars 1 (5 specimens), 2 (3 specimens), or 3 (2 specimens) ; 
anterior temporals 2; posterior temporals 2 on each side in two 
specimens, 2 on one side and 8 on other in three; body scales 
in 24 to 26 rows on neck, 21 or 20 rows at midbody, and 15 or 
16 rows before vent; ventrals 157 to 173; subeaudals 45 to 50. 
Black, narrowly and distinctly banded with white; back of 
spreading neck with white spectacles or a mask; anterior ven- 
irals white, remainder iridescent silvery black. 


Measurements in millimeters. 


j i " 
length. | Bands. | Locality. 
"nem 

mj De 
aas Ww 


e» au 
w) 8| 


Do. 


i 

i 
Yins-na San. 
Swatow. 


Two stomachs contained a young Bufo melanostictus and the 
skull of a fish, respectively. 

Distribution —Kwangsi; Hunan; Kiangsi; Chekiang; Fukien; 
Kwangtung; Hongkong; Hainan Island; Formosa; Tonkin. 

Local Hakka name—Fan-chok Sa (rice-ladle snake). 

English name—Chinese cobra. 


AMBLYCEPHALIDZE 


54. AMBLYCEPHALUS KUANGTUNGENSIS Vogt. 
Amblycephalus kuangtungensis VoaT, Archiv Naturg. 88 A 10 (1922) 
141; MELL, ibid., 125. 

A single specimen (No. 23890, M. V. Z.), a juvenile, was taken 
in eastern Kwangtung Province, Tai-yong, altitude 660 meters 
August 6, 1936. 

Description. —Neck slender; head large, subrectangular; snout 
short, broad, truncate. Preoculars 8—2; postoculars 3—3; an- 
terior temporals 2—2; posterior temporals 3—3; supralabials 
6—6; body scales 14—14—14; scales of two middle rows en- 
larged; ventrals 184; subcaudals 69. Pale whitish tan, with 
about 48 irregular, transverse, narrow, dark-brown bands on 
each side of body and about 30 less regular bands on tail; snout 
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and labials white; top of head mottled black; ventrals dirty 
cream, sparsely and finely dotted with dark brown. 

Total length, 179 millimeters; tail, 39. : 

The stomach contained remains which were probably those 
of a small slug. 

Distribution.—Fukien; Kwangtung; Kwangsi. 


CROTALIDZE 
85. TRIMEBESURUS ALBOLABRIS Gray. 
Trimeresurus albolabris Gray, Zool. Mise. (1842) 48, China. 

Three specimens were collected (Nos. 23901 to 23903, M. V. 
Z.) southwestern Fukien Province, 2 at Geng-keu, altitude 540 
meters, July 27 and 28; eastern Kwangtung Province, 1 at Tai- 
yong, altitude 650 meters, August 4, 1936. 

Description.—Body short; neck slender; head broad behind; 
internasals and supraoculars large, remaining scales on top 
of head very small; first labial partly fused with nasal; second 
supralabial forming anterior border of pit; third supralabial 
largest; supraoculars separated by 9, 10, and 11 scales, re- 
spectively; body scales keeled, in 21, 23, and 25 rows on neck, 
21 at midbody, and 15 before vent. Green above, with many 
indistinct black bands on dorsum; greenish white below with 
a longitudinal white line on each side commencing on rostral 
and extending along side of head, touching lower edge of eye, 
and along upper portions of first scale row on body. 


Measurements in millimeters. 


Subeau- | Total fray xig Locality. 


l i 
M. V.Z. 
| No. | Sex Ventzals. | “dats. | tength. 
! 22991 | mate 161 63 419 70 | Gang-keu. 
| 23902 | ...do. 168 Eos n] 416 (1) Do. 
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The stomachs of the two Gang-keu specimens contained re- 
mains of frogs, probably of Rana limnocharis. 

Distribution—Fukien; Kwangsi; Kwangtung; Hongkong; 
Hainan Island; Formosa. 

Local Hakka name.—Tsuk Sa. 


$6. TRIMERESURUS MUCROSQUAMATUS (Cantor). 
Trigonocephalus mucrosauamatus CANTOR, Proc. Zool Soc. London 
(1889) 32, Assam. 
Four specimens were collected (Nos. 23908 to 23911, M. V. 
Z.) : southwestern Kiangsi Province, 3 from Hong San, altitude 
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850 to 1,050 meters, June 27 and 30 and July 16: southern 
Kiangsi Province, 1 from Ng-tze San, altitude 675 meters, above 
Wong-sa-shue, July 9, 1936. 

Description.—Body feirly long; neck slender; head broad 
behind, narrowed before middle; seales on top of head small, 
15 or 14 in a row between supraoculars; several scales between 
nasal and “pit”; pupil vertical; fangs long, two on left side 
in No. 23908. Pinkish brown to rusty brown, with 60 to 70 
bands, each consisting of a large dorsal, and a pair of smaller, 
lateral dark-brown spots which are blackish near their edges 
and partly margined with white. The smallest specimen is pale 
pinkish tan on top of head, the largest rusty brown. 


Measurements in millimeters. 


| | | Body scales at— 
|Ventrals, Subeau-| Total | Tail | 
dals. |fengtb. | length. 7 
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The stomach of No. 23910 held a large rat. No, 23908 was 
found under a boulder in a jungle at 1,050 meters altitude. It 
refused to strike when captured. Its stomach contained the 
remains of a rodent with a tail 165 millimeters long. No. 
23911 was found under a pile of brushwood by a house. This 
Species was not mentioned from Kiangsi by Pope in 1935, and 
was first recorded from this province by M. L. Y. Chang in 
1934. 

Distribution.—Fukien ; Kiangsi; Kwangtung; Kwangsi; Szech- 
wan; Formosa; Tonkin; Burma; Assam. 


TESTUDINATA 


PLATYSTERNIDZE 


57. PLATYSTERNON MEGACEPHALUM Gray. 
Platysternon megacephalum GRAY, Proc. Zool Soc. London (1831) 
107, China. 

Three specimens (Nos. 23926 to 23928, M. V. Z.) are in the 
collection: southern Kiangsi Province, 1 from Tai-au-hong, al- 
titude 700 meters, July 5: eastern Kwangtung Province, 2 from 
Tai-yong, altitude 640 meters, August 4. An additional speci- 
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men, original No. 883, was procured in southern Kiangsi Prov- 
ince, Hong San, altitude 660 meters, June 23, but died and was 
eaten by a servant at Sungwu during my trip to Tai-au-hong. 

New to, Kiangsi Province. 

Deseription.—Body dorsoventraly strongly compressed; ca- 
rapace oblong, rather plane, weakly uniearinate; head very large, 
one-half as broad as, and nearly one-half as long as, carapace; 
slightly emarginate posteriorly; tail nearly as long as carapace. 
Brown above, mottled with yellow-brown and black; plastron 
dirty yellow-brown; head streaked above; moderate-sized spe- 
cimens with head spotted with orange-brown laterally and ven- 
trally, and with neck, legs, and underside of base of tail spotted 
with pink or dirty white. Small specimen with 2 dirty white, 
biack-edged stripe from eye to neck; lower parts of head and 
neck pale, with black dots. 


Measurements in millimeters. 


Carapace. ! | | 
MV. 122.2 Shell Platron 
a | depen. | lengir L. length Locality. | 
mI Length. | Breadth. H i 
- | l E i 
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23927 100 69 28 | 87 98 | Tsi-yong. 
28928 E 34 | art 101 120} Do. 
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Original No. 883 from Hong San (lost) measured about 180 
millimeters in length of carapace, which is near the maximum 
size for this species, No. 1482 was taken to the United States 
alive, but died after nearly five months, having refused to eat 
snails or earthworms, which are part of its normal diet. 

Distribution. —Kwangtung; Kwangsi; Kiangsi; Fukien; Indo- 
China; Siam; southern Burma. 

Local Hakka name (Tai-yong) —Bak-lo-kut. 


TESTUDINIDE 


68. CYCLEMYS TRIFASCIATA (Beli). 
Sternothzrus trifasciatus BELL, Zool. Journ. Lond. 2 (1825) 305, pl. 
14 (3). 

A single female specimen (No. 23933, M. V. Z.) was brought 
at Swatow, Kwangtung Province, August 28. An additional 
specimen was seen in the same market. 

Deseription.—OCarapace broader behind, feebly tricarinate; 
plastron notched posteriorly, hinged laterally and between pec- 
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toral and abdominal piates. Head yellow above, below and on 
lower parts of sides, upper lateral portion dark brown, a yel- 
low-brown stripe passing through eye; carapace dull brown, 
earine black; plastron black, margins partly yellow, median 
area yellow-brown. 

Measurements.—Length of carapace, 127 millimeters; width 
of carapace, 94; depth of shell, 47; length of plastron, 119; 
Jength of tails, 25. 

Distribution —Kwangtung, Hainan Island, Kwangsi. 

39. CLEMMYS BEALEI (Gray). 
Cistudo bealei GRAY, Synop. Rept. (1831) 71, China. 

A single male specimen (No. 23936, M. V. Z.) of this rare 
species was purchased at Gang-keu, southwestern Fukien Pro- 
vince, July 22. 

Description—Carapace feebly unicarinate, broader behind; 
plastron transversely truncate anteriorly, slightly emarginate 
posteriorly, anal suture slightly longer than pectoral and fem- 
oral, and nearly as long as abdominal, suture. Head with 
four eyelike spots on temporal region, anterior spot on each 
side oval, vaguely defined, olive-brown, with one central, and 
several peripheral, black spots, posterior “eye” round, red, with 
black center; sides and anterior portion of head olive with black 
vermiculations; maxilla and mandible vertically streaked with 
yellow; neck with three dorsal, and many ventral, red stripes; 
legs brown above, yellowish white below; carapace olive-green, 
streaked or spotted with black anteriorly, more brownish near 
posterior end; plastron pinkish with a very few brown streaks. 
The red and pinkish changed to dirty yellow in alcohol. The 
shell of this specimen could hardly be said to be vermiculated, 
particularly below. 

Measurements.—Length of carapace, 118 millimeters; breadth 
of carapace, 85; depth, 38; length of plastron, 102, tail, 31. 

Distribution —Fukien Province. 

(60. CLEMMYS MUTICA (Cantor). 
Emys muticus CANTOR, Ann. & Mag. Nat. Hist. 9 (1842) 482, Chusan 
Island, Chekiang. 

Two specimens (Nos. 23937 and 23938, M. V. Z.) were pur- 
chased at Swatow, Kwangtung Province, August 28. This 
species was most numerous among a lot of hard-shelled turtles 
brought to me there. The two bought were the largest and 
smallest, respectively, of the lot. This species has not pre- 
viously been recorded from Kwangtung Province, and is not 
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known from Fukien Province. No. 28987 had evidently been 
previously kept in captivity, as one of its hind legs had been 
amputated and healed. Though this might suggest introduction, 
the species is quite likely indigenous, as it has already been re- 
corded from Hainan Island and Formosa. 

Description.—Larger specimen, 23937: Carapace oblong-oval, 
nearly as broad anteriorly as posteriorly, feebly unicarinate, 
flattish in middle, second and third neural plates nearly rec- 
tangular; plastron concave in middle, truncate anteriorly and 
strongly emarginate posteriorly, longitudinal sutures not vary- 
ing much in length, abdominal suture longest. Greenish olive 
on top of head, yellowish white below, a greenish yellow stripe 
extending back from eye; legs black above; shell largely black, 
carapace partly brownish at sides, plastron with a few yellow 
splotches, Smaller specimen, 23938: Carapace serrate behind, 
with a strong median, and feeble lateral, carinz, three middle 
neurals strongly angulate laterally ; plastron slightly emarginate 
anteriorly, deeply so posteriorly. Color of head as in 23937; 
carapace chocolate-brown; plastron dirty yellow, each plate with 
a large, brownish-black blotch on outer part, touching posterior 
margin; tail light with sides grayish black. 

Measurements, 23937 and 23938, respectively.—Length of car- 
apace, 187, 115 millimeters; width of carapace, 132, 83; depth, 
53; length of plastron, 163, 101; tail, 83, 31. 

Distribution. —Anhwei ; Kiangsu; Chekiang; Kwangtung; For- 
mosa; Hainan Island. 


#3. GEOCLEMYS REEVESI (Gray). 
Emys Reeveei Gray, Synop. Rept. (1831) 79, China. 

A single specimen (No. 23939, M. V. Z), a male, was taken 
from a swimming pool at Kakchieh, across the river from Swa- 
tow, eastern Kwangtung Province, August 27. 

Description.—Body fairly deep; carapace oblong-oval, slightly 
broader posteriorly, plastron truncate anteriorly, deeply emar- 
ginate posteriorly, abdominal plates longest. Head grayish green 
with two narrow, longitudinal, slightly sinuous yellow stripes 
on each side, the upper stripe continued onto neck; tympanum 
bordered with a similar line; throat spotted, undersides of neck 
striped with yellow; carapace reddish brown; plastron blackish 
brown, sutures narrowly yellow; legs largely gray with a few 
yellow spots. 

Measurements.—Length of carapace, 154-millimeters ; breadth, 
106; depth, 65; length of plastron, 144; tail, 80. 
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Distribution—Most of China (perhaps introduced into the 
South from the North) ; Korea; southern Japan. 
$1. OCADIA SINENSIS (Gray). 

Emys sinensis Gray, Proc. Zool, Soc. London (1834) 53, China. 

A single specimen (No. 23948, M. V. Z.), a female, was pur- 
chased at Swatow, eastern Kwangtung Province. Additional 
captive specimens were seen there. 

Deseription.—Carapace oval, strongly arched, broadest behind 
middle, tricarinate, lateral carinz feeble; plastron transversely 
subsinuate-truncate anteriorly, rounded-emarginate posteriorly, 
abdominal plates largest. Head and neck black, longitudinally 
striped with yellow, except on middle of top of head, sides 
of head broadly striped, gula and ventral surface of neck pale 
yellow with tine black lines; carapace dull reddish brown, sutures 
black; plastron dirty yellowish white, each plate with central 
portion light chocolate brown; legs and tail largely black with 
yellow stripes above, and yellow, striped, or ocellated, below, 
with black. 

Measurements.—Length of carapace, 158 millimeters; breadth, 
110; depth, 57; length of plastron, 141; tail, 46. 

Distribution, —Formosa; Hainan; Kwangtung; Annam. 


TRIONYCHIDZE 


$3. TRIONYX SINENSIS Wiegmann, 
Trionyg (Aapidonectes) sinensis WIEGMANN, Nova Acta Leop. Carol. 
17 (1885) 189, small Island in Tiger River, near Macao. 

Eleven specimens (Nos. 28947 to 23957, M. V. Z.) were taken: 
eastern Kwangtung Province, 2 purchased at Mei-hsien (Kaying, 
Moejen), altitude 230 meters, May 30: southeastern Kiangsi 
Province, 7 (23947 to 23953), purchased near Hong San, alti- 
tude 600 meters, June 21: southwestern Fukien Province, 2 
carapaces (23954 and 23955), procured between Shanghang and 
Liung-chon San and at Gang-keu, respectively, in July. No. 
23956 was skeletonized. Fukien Province, 3 very nearly spher- 
ical, white, hard-shelled eggs, measuring 19 to 20.5 millimeters 
in diameter, were brought to me at Gang-keu, July 24. They 
contained no evident embryos. 

Description.—Nostrils produced into a fleshy snout; lips 
fleshy ; neck granulated; body greatly depressed; bony carapace 
covered with a fleshy dorsal shield (disc) extending beyond ribs; 
plastral bones incomplete, loosely jointed, covered with skin; 
dise with a raised anterior margin, sublongitudinally ridged 
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over most of surface with rows of narrow tubercles, more prom- 
inently in smaller individuals, skin covering bony carapace 
closely vermiculated, skin behind carapace grossly and densely 
tubereulate. Largely putty-gray above and white beneath, 
bluish or mottled on underside of head, neck, hands, and feet. 
Even the smallest specimen (72 millimeters) lacks the black 
ventral blotches characteristic of juveniles from farther north. 


Measurements of 9 specimens, in millimeters. 


l Dise. 
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Distribution.—AM of China except the highest parts in the 
west; Hainan; Formosa; probably also Japan and eastern Si- 
beria. 

Local Hakka name.—Toi-ng. 


ILLUSTRATION 


PLATE | 
[Drawing prepared by T. P, Maslin.) 


Natriz boulengeri Gressitt, 23622, M. V. Z., female, from Tai-yong, altitude 
540 meters, eastern Kwangtung Province. Tracings on photographs. 
X 84. Fic. 1, dorsal view of head; 2, ventral view of head; 3, lateral 
view of head. 
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PLATE. t. NATRIX BOULENGERI GRESSITT. 


THE HORNETS OF THE PHILIPPINES v 
HYMENOPTERA, DIPLOPTERA, VESPINJE 


By J. BEqUAERT ~~ 
Of the Museum of Comparative Zoology, Harvard University, Cambridge 


The hornets of the Indo-Malayan Region belong to two gen- 
era, differing as shown in the following key. 


Key to the Indo-Matayan genera. of hornets. 


Head small, outer orbits narrow, vertex short; posterior ocelli placed about 
as far from occiput as from eyes. Ocelli very large, close together. 
First abdominal segment cup-shaped, ee convex ‘and broadly 
rounded off anteriorly . z a. Provespa. 

Head very large, outer orbits "broad, vertex lon; posterior ocelli placed 
at least three times as far from occipital margin as from eyes. Ocelli 
normal, exceptionally somewhat swollen. First abdominal segment 
transverse, tergite truncate and abruptly sloping anteriorly... Vespa. 


Provespa Ashmead includes three species of nocturnal habits 
and is known definitely from Sikkim, Bhutan, Burma, Tenas- 
serim, Malacca, Siam, Cambodia, Cochin-China, Sumatra, and 
Borneo. The occurrence in Celebes is doubtful and, according 
to J. van der Vecht, this genus does not exist in Java. Ash- 
mead included Provespa anomala (de Saussure) (Syn.: doryl- 
loides de Saussure) in his lists of the Hymenoptera of the Phil- 
ippines,? but there is no evidence that this hornet was ever taken 
there. There is no specimen from the Islands in any of the 
collections I have studied. As these nocturnal wasps are at- 
tracted by artificial light, they could scarcely be overlooked. 


Genus VESPA Linneus 


The hornets of the Philippines belong to three structural spe- 
cies, separable by the following key. 


*Entom. Meded. Nederl-Indié 1 (1935) 41. 
"Journ. New York Ent. Soc. 12 (1904) 7; Proc. U, S. Nat. Mus. 28 
(1904) 151. 
[21 


62 The Philippine Journal of Science 194 


Key to the Philippine species of Vespa. 


1. Lower margin of eye far from hase of mandible; intervening oculomalar 
space about length of fifth antennal segment in female and worker, 
about half length of fourth antennal segment in male. Clypeus of 
female and worker with a deep arcuate excision at apex and prom- 
inent, bluntly triangular edges ees a. V. tropica. 

Lower margin of eye much nearer base of mandible; intervening oculo. 
malar space at most half length of sixth antennal segment in female 
and worker, at most half length of seventh antennal segment in 
male. Clypeus of female and worker arcuately excised at apex, 
but edges very broad and evenly rounded off... Nu 

2. Clypeus coarsely punetate all over in both sexes. Eyes about as far 
apart at vertex as at clypeus. Orelli of normal size, posterior pair 
smaller than their interval 0.0... . V. affinis. 

Clypeus more superficially and sparsely punctate in both sexes. Eyes 
somewhat farther apart at elypeus than at vertex. Ocelli some- 
what swollen, posterior pair slightly larger than their interval. 

V, luctuosa. 


Two of these species are represented in the Philippines by 
more than one color form, there being nine such forms (or 
races) of hornets in the Archipelago. For easy identification 
it may be more practical to compare them in one general key. 


Key to the Philippine subspecies of Vespa. 


1. Thorax and abdomen wholly or almost wholly black; postseutellum 
black; at most a narrow pale line at apex of second, more rarely 
at apex of first and second tergites; head black ... 

Head, thorax, and abdomen not wholly nor almost wholly blaa 
domen partly orange-yellow, or several of the tergites with pale 
apical bands, or postseutellum with pale marking, or head partly 
pale .. - 8 

/ Wings uniformly yellowish-russet, only slightly darker close to costa 

V. tropica var. deusta, 


r2 


Wings very strongly infuscate (almost black) in basal half; apical 
portion yellowish russet... . V. tropica var. anthracina, 


3. One or more of first three abdominal tergites extensively orange-yellow 
or ferruginous. Head and thorax black or with some ferruginous 
blotches ... A s A 

Abdomen without orange-yellow or ferruginous; usually some of 
tergites margined with pale or dark yellow. Head partly yellowish. 
Postseutellum partly or mostly yellowish .. 6. 

4. First three abdominal tergites with very broad orange-yellow apical 
Margins (rarely fourth also with apical fascia); sternites almost 
Wholly black ln V. tropica var. philippinensis. 

Second or first and second abdominal tergites mostly orange-yellow.... 5. 

5. First and second abdominal tergites mostly orange-yellow. Structural 

characters of V. affinis a. ~ V. affinis var. indosinensis. 
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Only second tergite and sternite mostly orange-yellow; first tergite 
rarely with small orange apical spots or narrow margin. Struc- 
tural characters of V. tropico .. V. tropica var. tropica. 

6. Thorax black, except for partly or wholly yellowish postscutellum and 
sometimes a narrow margin on pronotum. Apical yellowish mar- 
gins of tergites narrow and regular we e. 

Thorax more extensively yellowish; in addition to postscutellum, pro- 
podeum also marked with yellowish. Apical yellowish margins of 
tergites wider and more or less notched anteriorly ... . 8. 

7. Sixth abdominal tergite black... V. luctuosa var, luctuosa. 

Sixth abdominal tergite mostly or wholly yellowish, 

V. luctuosa var. semperi, 


8. Thorax moderately marked with yellow; seutellum as a rule wholly 
black. All tergites margined with yellowish, sixth tergite either 
partly or wholly yellowish .. . V. luctuosa var. bellicosa. 

Thorax extensively marked with yellowish; scutellum spotted with yel- 
lowish. Only first four tergites of abdomen broadly margined 
with yellowish, remainder black or fifth tergite narrowly mar- 
gined .. . V. luctuosa var. luzonengia, 


VESPA TROPICA (Linnzus). 

1 have recently discussed the characters and color forms of 
this widely distributed Oriental hornet, which has often been 
confused with V. offinis) Of the twelve color forms that I 
recognize four occur in the Islands, but one of these has been 
found only in the Sulu Archipelago. 


VESPA TROPICA var. TROPICA Bequnert. 
Sphex tropica LINNAUS, Syst. Nat. 10th ed, 1 (1758) 571, “in Indiis." 
Vespu tropica var. tropica BEQUAERT, Treubia pt. 4 15 (1938) 337. 
Vespa cincta FABRICIUS, Syst. Entom. (1775) 362, Malabar. 

I have seen two specimens of the typical form from the Sulu 
Islands; Bud Dajo, Jolo, 1; and Bongao (Tawitawi), 1. It is 
unknown at present from the rest of the Philippines. 

The typical form is common in Tenasserim, Assam, Sikkim, 
Tonkin, Indo-China, Siam, Penang, Sumatra, Nias, Banka, Bil- 
liton, Java, Lombok, Madoera, Amboina, and Borneo. 


VESPA TROPICA var. DEUSTA Lepeletier. 

Vespa deusta LEPELETIER, Hist. Nat. Ins. Hym. 1 (1836) 506, female. 
no locality; DE SAUSSURE, Et, Fam. Vesp. 2 (1854) 149, female; 
SuiTB, Cat. Hym. Brit. Mus. 5 (1857) 121; DALLA Torre, Cat. 
Hym. 9 (1894) 145; Gen. Insect. Vesp. (1904) 65; ASHMEAD, 
Journ. New York Ent. Soc, 12 (1904) 7, Bacoor; Proc. U, S. Nat. 
Mus. 28 (1904) 151; pU Buysson, Ann. Soc. Ent. France pt. 3 
73 (1904) 489, 528, 2 females, Mindanao, Luzon (Albay, Manila, 


* Treubia pt. 4 15 (1936) 333-345. 
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Mount Arayat), Palawan (Puerto Princesa); WILLIAMS, Expt. 
Sta. Hawaiian Sugar Planters’ Assoc. Ent. Ser. Bull. 14 (1919) 
165, fig. 95, female, Los Baños, Luzon; Philip. Journ. Sci. 35 


(1928) 78. 
Vespa tropica var. deusta BEQUAERT, Treubia pt. 4 15 (1936) 341, 


2 females and 1 male. 
Vespa unicolor SMITH, Journ. Proc. Linn. Soc. London Zool 7 


(1863) 44, female, Buru. 
Specimens examined.—LUZON, Manila, (R. C. McGregor): 
Laguna Province, Los Baños (Coll. Agric.; Philip. Bur. Sci.); 
Mount Maquiling, up to 1,000 meters (Coll. Agric.) ; Mount Ba- 
nahao (Philip. Bur. Sci.) : Tayabas Province, Atimonan (Philip. 
Bur. Sci): Camarines Sur Province, Mount Isarog (M. B. 
Mariano; Philip. Bur. Sci.) : Nueva Vizcaya Province, Bayom- 
bong (Coll. Agric.) : La Union Province, San Juan (J. Fonta- 
nilla; Coll. Agric.) : Rizal Province, Novaliches (W. Schultze; 
Philip. Bur. Sci). Mrnporo, Calapan (P. de Mesa); Mount 
Halcon (E. D. Merrill; Philip. Bur, Sci.) ; Puerto Galera (S. M. 
Cendaña; Coll. Agric.) ; Lubang (P. de Mesa). 

Also known from Celebes, Buru, and Dutch New Guinea. The 
supposed occurrence in Sumatra is doubtful. 

Some of the records from the Philippines in the literature listed 
above (particularly du Buysson's record Mindanao) are prob- 
ably based on a specimen of var. anthracina, which was until 
recently confused with var. deusta. 


VESPA TROPICA var. ANTHRACINA Bequaert. 
Vespa tropica var. anthracina BEQUAERT, Treubia pt. 4 15 (1936) 
341, 2 females and 1 male; type locality, Sibuyan. 

Specimens examined.—Sibuyan (C. F. Baker). PALAWAN 
(or Paragua) (Doherty); Puerto Princesa (R. C. McGregor; 
Philip. Bur. Sci.) ; Iwahig (Philip. Bur. Sci.); Bacuit (Prince 
Leopold of Belgium). Panay, Colasi (R. C. MeGregor). MIN- 
PANAO, Surigao Province, Surigao (C. F. Baker) : Davao Prov- 
ince, Calian (C. F. Clagg) : Zamboanga Province, Dapitan. Not 
Jocated: Bukidnon Province (Philip. Bur. Sci.). $ 

From available records it would appear that, while var. deusta 
is common in the northern half of the Archipelago (Luzon, 
Mindoro, Lubang), it is replaced by var. anthracina in the south- 
ern half (Sibuyan, Panay, Palawan, Cebu, Mindanao). The 
latter form is not known outside the Philippines. 
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VESPA TROPICA var. PHILIPPH SIS de Saussure. 

Vespa philippinensis pa Saussure, Et. Fam. Vesp. 2 (1854) 148, 
male, Philippines; SMITH, Cat. Hym. Brit. Mus. 5 (1857) 121; 
Journ. Proc. Linn. Soc. London Zool 5 (1860) 131; 7 (1868) 44; 
DALLA TORRE, Cat. Hym. 9 (1894) 152; Gen. Insect, Vesp. (1904) 
65; ASHMEAD, Journ. New York Ent. Soc. 12 (1904) 7, Baliwag; 
Proc, U. S. Nat. Mus. 28 (1904) 181; nU Buysson, Ann. Soc, Ent. 
France pt. 8 72 (1004) 489, 529, fomale, Mindanao. 

Vespa tropica var. philippinensis Bequarnt, Treubja pt. 4 15 (1936) 
342, 2 females and 1 male. 

Specimens Examined.—Luzon, Laguna Province, Los Baños 
(C. P. Dolores; Philip. Bur. Sci). SAMAR, Mauo River (Prince 
Leopold of Belgium) ; Oquendo (Philip. Bur. Sci.). Negros, Oc- 
cidental Negros Province, Maao (C. S. Banks; Philip. Bur. Sci.) ; 
Canlawan (C. S. Banks; Philip. Bur. Sci). MINDANAO, Surigao 
Province, Surigao (C. F. Baker). Not located, Ubay (Semper). 

F. Smith's records of this form from Buru and Amboina need 
confirmation. 


VESPA AFFINIS (Linneus), 

This species, often confused with V. tropica (V. cimeta of 
authors), was also revised in Treubia. I recognized six color 
forms, only one of which is known from the Philippines. 


VESPA AFFINIS var. INDOSINENSIS (Pérez). 

Vespa unifasciata Otavier, Encyclop. Méthod. Insectes 6 (1791) 
877, "Indes orientales" not V. unifasciata Gmelin, 1790. 

Vespa nigripennis Dg SAUSSURE, Et. Fam. Vesp. 2 (1854) 156, fe- 
male, Philippines; Smiri, Cat, Hym, Brit. Mus, 5 (4857) 121; 
DALLA Torre, Cat. Hym. 9 (1894) 150; Gen. Insect. Vesp. (1904) 
65; ASHMEAD, Journ. New York Ent. Soc. 12 (1904) 7; Proc. 
U. S. Nat. Mus, 28 (1904) 151; pu Buysson, Ann, Soc. Ent. France 
pt. 473 (1904) 620; not V. nigripennis de Geer (1778). 

Vespa indosinensis PÉREZ, Actes Boc. Linn, Bordeaux 64 (1910) 8, 
(1910) 8, male or female, Cochin-China, Annam, Malacea, northern 
Celebes; India. 

Vespa affnis var. indosinensis BEQUAERT, Treubia pt. 4 15 (1936) 
349, 2 females and 1 male. 


Specimens examined.—Samar, Mauo River (Prince Leopold 
of Belgium). PALAWAN (or Paragua), Biseuit (Prince Leopold 
of Belgium); Puerto Princesa (R. C. McGregor; Philip. Bur. 
Sei.) ; Iwahig (C. M. Weber; Philip. Bur. Sci). DUMARAN (W. 
Schultze; Philip. Bur. Sci). MINDANAO, Zamboanga Province, 
Zamboanga, 


‘pt. 4 15 (1936) 345-351, 
[d 
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The specimens from the Philippines (Luzon, Puerto Princesa) 
recorded by R. du Buysson under V. cincta var. affinis * were var, 
indosinensis. Ashmead includes V. cincta in one of his lists of 
Philippine Hymenoptera * but apparently he saw no specimens. 

The var. indosinensis is widely distributed, being known also 
from Indo-China, the Federated Malay States, Sumatra, Si- 
malur, Engano, Nias, Banka, Mentawei Archipelago, Borneo, 
Celebes, Ternate, Halmahera, Amboina, Salawatti, Aru, Waigeu, 
and New Guinea. 


VESPA LUCTUOSA de Saussure. 

In a recent paper? I recognized five color forms of this spe- 
cies, four of them known from the Philippines. The fifth form, 
V. luctuosa var. malayana Bequaert (= V. annulata Smith}, 
occurs in Borneo and Sumatra. 


VESPA LUCTUOSA var, LUCTUOSA (de Savssure), 

Vespa luctuosa pe Saussure, Et. Fam. Vesp, 2 (1854) 143, 1 male, 
Philippines; SwrTH, Cat. Hym. Brit. Mus. 5 (1857) 121; DALLA 
Torre, Cat. Hym. 9 (1894) 148; Gen. Insect. Vesp. (1904) 65; 
ASHMEAD, Journ. Now York Ent. Soc. 12 (1904) 7, Bacoor; Proc. 
U, S. Nat. Mus. 28 (1004) 151; pu Buysson, Ann. Soc. Ent. 
France pt. 4 73 (1904) 619, 1 male; WiLutAMs, Expt. Sta. Ha- 
wajian Sugar Planters’ Assoc, Ent. Ser. Bull. 14 (1919) 164, Los 
Baños; Philip. Journ. Sci, 35 (1928) 78; BEQUAERT, Bull. Mus. 
R. Hist. Nat. Belgique (28) 10 (1934) 8, 2 females and 1 male. 

Specimens examined.—LUZON, Laguna Province, Mount Ma- 
quiling (C. F. Baker); Mount Banahao (C. F. Baker); Los 
Baños (Philip. Agric.) ; Majayjay (C. S. Banks; Philip. Bur. 
Sei.) : Rizal Province, Mount Pulo (E. C. MeGregor) : Tayabas 
Province, Gumaca (Foxworthy; Philip. Bur. Sci); Kasiguran 
(A. Duyag; Philip. Bur. Sci). MiNDoRO, Mount Halcon (E. 
D. Merrill; Philip. Bur. Sci.); Calapan (P. de Mesa). MINDA- 
NAO, Cotabato Province, Kolambugan (C. S. Banks; Philip. Bur. 
Sei.) ; Jalog River, Mount Apo, 6,000 feet (C. F, Clagg) : Davao 
Province, Calian (C. F. Clagg). NEGROS, Oriental Negros Prov- 
ince, Dumaguete (J. W. Chapman) : Occidental Negros Prov- 
ince, Maao (C. S. Banks; Philip. Bur. Sci). Ticao (R. C. 
McGregor; Philip. Bur. Sci.). SAMAR, Oquendo (Philip. Bur. 
Sei). 


Amn. Soe. Ent. France pt. 3 73 (1904) 586. 
*Proc, U. S, Nat. Mus. 28 (1904) 151. 
"Bull. Mus. R. Hist. Nat. Belgique (28) 10 (1934) 1-50. 
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Apparently distributed over the entire Archipelago and com- 
mon everywhere, but not known outside the Philippines. The 
queens are much larger than the workers and much less marked 
with pale yellow (more ivory-white) on the abdomen; this wasp 
is sometimes entirely black or the first tergite only is narrowly 
margined. Often also there is only a narrow transverse pale- 
yellowish streak on the postscutelium. 


VESPA LUCTUOSA var. SEMPERI du Buysson. 

Vespa bellicosa vay. semperi DU BUYSSON, Ann. Soc. Ent. France 
pt. 3 73 (1904) 542, 1 female, Comigu, Mindanao, Lubang, Luzon, 
Tayabas. 

Vespa luctuosa var. semperi BEQUAERT, Bul. Mus. R. Hist. Nat, 
Belgiaue (28) 10 (1934) 4, female. 

Specimens examined—MINDANAG, Davao Province, Calian, 
(C. S. Clagg) : Cotabato Province, Kolambugan (C. S. Banks; 
Philip. Bur. Sci.) : Zamboanga Province, Zamboanga. 

Var. semperi is not known outside the Philippines and seems 
to occur sporadically with typical luctuosa. 


VESPA LUCTUOSA var. BELLICOSA de Saussure. 

Vespa beilicosa pg Saussure, Et. Fam. Vesp. 2 (1854) 146, pl. 14, 
fig. 10, 1 female, Java; pu BUYSSON, Ann. Soe. Ent. France 
pt. 8 73 (1904) 488, 489, 540, pl. 5, fig. 7, 2 females and 1 male. 

Vespa. luctuosa var. btzonensis BEQUAERT, Bull Mus. R. Hist. Nat. 
Belgique (28) 10 (1934) 4, 1 female. 

Specimen examined.—MINDANAO, Surigao Province (C. F. 
Baker). The specimen from Zamboanga, which I listed under 
bellicosa in 1934, was of the var. semperi. 

Although very rare in the Philippines, this form is common 
in Borneo, Sumatra, and the Moluceas. It is also reported from 
Singepore. 

VESPA LUCTUOSA var. LUZONENSIS Beqszert. 

Vespa luctuosa var. luzonensis BEQUAERT, Bull Mus. R. Mist. Nat. 
Belgique (28) 10 (1934) 5, 1 female, Luzon. 

Specimens examined.—luzon, holotype, 1 female, without 
definite locality (Berlin Mus.). Also several paratypes at the 
Berlin Museum, labelled "Philippines." 

So far as known, this form is peculiar to the Archipelago. 


THE TREATMENT OF SCHISTOSOMIASIS JAPONICA 
WITH FUADIN: 


By Marcos A. TUBANGUI and PANTALEON J. AGUILA 
Of the Bureau of Science, Manila 


Fuadin (also written as *fouadin")? has been employed exten- 
sively in Egypt by Khalil and his eo-workers(2, 4, 5) along with 
tartar emetic for the control of schistosomiasis hzematobia and 
schistosomiasis mansoni. Both drugs have been found to be 
effective, but fuadin is preferred because it is less toxic and can 
be injected intramuscularly without producing much pain. Ac- 
cording to the literature, fuadin has not yet been extensively 
tried against schistosomiasis japonica, which is considered to 
be more dangerous and more fatal than either of the two 
Egyptian types of parasitism. For this reason and in view of 
the fact that we have been interested in finding a safe but 
reliable therapeutic agent for the contro! of Oriental sehistoso- 
miasis in the Philippines, we decided to test the drug on some 
cases of the disease which we encountered during an epide- 
miological survey in Mindoro Island during October, 1939. 


DOSAGE AND METHOD OF ADMINISTRATION 


The standard dose of 40 ec of fuadin recommended by Khalil 
and Betache (4) was given to each adult individual weighing 
approximately 60 kilograms. This dose was divided into nine 
injections and administered intramuscularly into the buttocks, 
alternately on both sides. The first dose was 1.5 ce of the 
solution, the second 3.5 cc and the rest 5 cc each. The first 
three injections were given at daily intervals, the rest at in- 


‘Aided by a grant from the Nationul Research Council of the Philip- 
pines. 

?The drug is labelled as a “brand of sodium antimony biscatechol 
disulphonate of sodium, the descriptive name of which is Stibophen.” It 
is prepared as a clear, isotonic solution, each cc containing 0.003 gram of 
inadin (= 8.5 milligrams of trivalent antimony). 

We gre very gratefully indebted to Mr. U. von Prittwitz, the manager 
of the Manila Branch of the Winthrop Chemical Company, Incorporated, 
for the supply of fuadin used in the treatment of the schistosomiasis ja- 


ponica cases recorded in this paper. 
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tervals of two days. The dosage for children and emaciated 
persons was reduced proportionately according to their weights, 


UNTOWARD EFFECTS OF THE DRUG 


The majority of the cases treated lived quite far from our 
improvised laboratory in Sitio Borbocolon, Naujan, Mindoro, 
where the injections were given. They had, therefore, to walk 
several kilometers before and after receiving an injection. Ex- 
cept in the case of two male individuals who were weak and 
emaciated, the patients were allowed to continue with their 
regular occupations during the course of the treatment. Our 
object was to find out if the drug can be safely administered 
under such conditions and in places far removed from hospitals. 
'To our knowledge not a single patient suffered sufficiently from 
any toxic effect of the drug to need special attention. The 
only inconveniences experienced were slight headache, transient 
rheumatic pains accompanied with fever, and in a few cases 
nausea and vomiting. These symptoms usually appeared fol- 
lowing the first or second injection. After the sixth or seventh 
injection some of the patients began to feel the beneficial effect 
of the treatment. 


RESULTS OF THE TREATMENT 


A total of 34 cases received injections of fuadin, but only 
19 completed the treatment. Of the latter, as shown in Table 
1, 10, 52.6 per cent, were apparently cured. The success of the 
treatment was based on failure to find schistosome eggs by re- 
peated examination of the fæces after the last fuadin injection. 
In several cases a marked improvement in the physical condition 
of the patient was very noticeable if the treatment was success- 
ful In some individuals the lethal effect of fuadin on the sch 
tosome parasite was not noted until several days after the ad- 
ministration of the last injection. Ina few instances, however, 
the ova of the parasite disappeared as early as after the eighth 
injection or, if present, they were few in number and contained 
dead miracidia. One female patient became negative by fecal 
examination for seven days after the last injection, but was again 
positive when examined two weeks later, This was probably a 
case of relapse, 


7,1 Tubanguiand Aguila: Treatment of Schistosomiasis — 1 


TABLE i. Results of a complete course of treatment with juadin on 19 in- 
dividuals affected with schistosomiasis japonica. 


| 1 Result of fecal examination. = 
i ] — 
i Patient. | Age. Sex i | Tw 
l | One day ‘Seven days. 

1 After 8th 
1 | injection, | guer Sth | atter ath 
| | j l i 
E | i I 
i | 
iG. i eof Oo = ER | 
iL : + T Z = 

n | M xi = os a 
| c | * * * + | 

M. 1 + | + + + 
iN | + | + |: t * 
LN i + + | + + 

s i + oio * 
Is i + =- I = - 
ic + + l 4 + 
DE * eee I~ + 

P. = = pm - 
DE * + t+ + 

B. M e err LA 

F + + = = 

á + + = = 

n * * * * 

T. + Ed = a 

P.C. H n = = 

“A, positive for schistosome eggs; —, negative for schistosome exes; +. eggs with dead 
miracidia. 

DISCUSSION 


The results of our treatment compare favorably with those 
obtained at the Research Insitute of the Public Health De- 
partment of Egypt for the year 1934, as mentioned by Khalil.(#) 
In China, however, Kan and Yao(1) obtained a higher per- 
centage of cures; namely, 68 per cent, against our 52.6 per 
cent. A question bound to be asked is why, if the drug is ef- 
fective, a larger number of cases are not cured. There are 
two possible answers to this question, and one of them has to 
do with the fact that very advanced cases of schistosomiasis 
japonica, where the function of the liver is much impaired due 
to extensive cirrhotic changes, are probably beyond the capacity 
of any drug to cure. In our series there were two such cases, 
and they were among those who derived no apparent benefit 
from the treatment. The other reason may have something 
to do with the recent observations of Khalil,(3) who noted 
that the rapidity and degree of excretion of antimony 
from the body vary in different individuals, and that this 
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variation may influence the therapeutic eflieiency of the drug. 
There are persons who excrete the drug so rapidly that they 
need to be given repeated courses of the treatment before they 
can be cured. On the other hand, there are individuals who 
eliminate the drug very slowly and, if given the usual doses, 
are liable to suffer from its toxie effects and may even die. 
Between the two extremes are those persons who eliminate 
the drug at an average rate and for whom the standard course 
of treatment is sufficient to bring about a cure. In order, 
therefore, to obtain better and more uniform results and to 
guard against accidents that may be brought about by the toxic 
effect of fuadin, Khalil suggests that the dose be calculated, 
not according to age and weight, but according to the amount 
of the drug that can be retained in the body for a reasonable 
length of time. For this purpose he recommends the so-called 
“Fouadin test”, by means of which the rate of excretion of the 
drug in the urine may be estimated at different intervals after 
the first injection. In the treatment of our cases, however, we 
were not able to perform this test due to lack of time and fa- 
cilities, 
SUMMARY AND CONCLUSIONS 

1. A total of 19 cases of schistosomiasis japonica were given 
a complete course of treatment with fuadin. Of that number, 
10, 52.6 per cent, were apparently cured. Of the 9 persons who 
were not cured, 1 had a relapse and 2 were very advanced cases. 

2. As claimed by previous workers, the drug appears to he of 
value in the treatment of the disease. The suggestion of Khalil 
that the dose be calculated, not according to the age and weight 
of the patient, but according to his ability to retain the drug in 
the body during a reasonable length of time, should be given 
a trial in order to see whether by so doing the percentage 
of cures ean be increased. 
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rious, especially in the absence of practical methods to ascertain 
readily the presence of Canton in a bale of abaca or commer- 
cial fiber. 

Sherman * investigated Canton and reported that this fiber, 
compared with abaca of the same stripping, shows a lower 
tensile strength and percentage of elasticity but a higher acid- 
ity and percentage of ash. 

Measurements of Canton fibers, made in this laboratory, are 
given in Table 1, which aiso includes the measurements of 
other fibers as reported by Fischer and Brown.* 


TABLE 1.—Dinensions of Canton aud some other fibers. 


Diameter, i 


Sample. 2 
| Mini 


| 

i 

| 

| Mus rae | 

\~ VEU CEU | Jem 

| mw. | onm. |o omm. 

|| Gunton (Muse sp.) 402| 0.022; oon; oomo ; 

| Abaca (Wura texti " 245| 0.0211.......| 0.0170 | 

| Plantain (Muse sapientum vat. par | | s i i 
MA i48: 0,026 ] omg] 0.0200 

, Maguey (Apure e 1.00, 6.026! 0.005 | 9.0180 

i Cogon grass (Zmperala msi onaj oos] oouo 


Talahib grass (Sarcharum apon- 
arin iii eee 
Bamboo {(Bambura atuncane 
Dwart bamboo (Bambusa Inysampao) 
Rice straw (Oryza su E 
Buri palm (Corypha eíata). 


9.0015 
0.0186 
6.0005 


0.005 


9.80 | 0.020 | ie 9.0150 | 
4 


9.010 


MATERIAL 


The material used for this investigation consisted of eight 
full-grown stalks obtained from Albay Province through the 
courtesy of the Director of Plant Industry. ‘These green stalks 
were 16 months old and about 6.5 feet long. They consisted 
principally of water, which amounted to 95 per cent of the total 
weight. 

The sheaths of each stalk were separated, split into strips 
about 4 inch wide, and dried in the sun for three weeks. For 
the estimation of the various chemical constants of the plant 


"Sherman, H. E. Some chemical differences between abaca and canton 
fibers. ` Philip. Journ. Agr. 1 (1930) 123. 

'Brown, W. H. Minor Products of Philippine Forests. 1, Bureau of 
Printing, Manila (1920) 415. 
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about two pounds of the air-dried sheaths were shredded and 
screened to render the sample as uniform in size as possible. 
The portion passing a 40-mesh screen and retained on a 60-mesh 
screen was used for the analysis. For digestion the air-dried 
sheaths were cut into 4 inch lengths so they could be conven- 
iently charged into the autoclave. 


EXPERIMENTAL PROCEDURE 


Analysis—With the exception of the lignin determination 
the analytical methods adopted by the Technical Association 
of the Pulp and Paper Industry * were followed. 

It was observed that the residue of a sample digested with 72 
per cent sulphuric acid for 16 hours was difficult to filter 
through an alundum crucible (RA—98). By increasing the 
length of time for hydrolysis from 16 to 24 hours, bowever, the 
lignin was satisfactorily filtered, indicating that the cellulose or 
nonlignous bodies in canton are more resistant to the action 
of the acid hydrolysis than materials ordinarily used in the cel- 
lulose industry. The analysis of the dried stalk of the Canton 
plant is recorded in Table 2. 


TABLE 2.—Analysis of the atalk of the Canton plant. 


Constituents. Per cent, 
Extractives: 


Aleohol-benzene +.. 7.11 
Alkali (1 per cent NaOH) 35,82 
Cold water 18.18 
Hot water 1.34 
Pentosans 14.55 
Lignin . 22.86 
Ash .. 5.21 
Total cellulose 50.04 
Ash in cellulose 0.42 
Ash-free cellulose 49.62 


Alpha cellulose in stalk - 43.63 


The total cellulose content of Canton is somewhat lower thau 
that of wood ordinarily used in paper making. The alpha cel- 
lulose content is also low, indicating that the pulp is made of 
components soluble in 17.5 per cent alkaline solution. 

Canton stalk contained an unusually high percentage of ex- 
tractives and pentosans. 


" Technical Association of the Pulp and Paper Industry. New York 
(September 15, 1936). 
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Digestion.— The digestion of the dried Canton stalk was made 
by means of the soda process in an autoclave of 5-liter capacity, 
The results are shown in Table 3. 


TABLE 3.—Digestion of Canton stalk by the soda process. 


^ > 1 1 
| Sodium hydroxide. f } 
‘rime of | Tempor- iy, 
Semple, digestion, | “ature. | Palp yletd, 
Concentration. | Amount used. j | 
Grams per, Percent, | Liters. | Grams. | tire. | 9C. Per eent 
7 39.0} 5o! 160, 28.5 | 
i 12, 5.0 160; 2 
53.4 5.0 1608 
30.2 8.0 10 — & 
i 05.2 8.0 185 
TH 534] 1.5 160 


> Three hundred fifty-six grams of oven-dried material was used for cach sample. 


Three digestions (samples 1, 2, and 3) were made to study the 
effect of the concentration of chemicals on the yield and quality 
of the pulp, and three digestions (samples 4, 5, and 6) were 
made to determine the effect of temperature. Concentration, 
chemicals, and pulp yield were calculated on the basis of the 
oven-dry weight of the raw material. The heat was gradually 
raised from room temperature to the maximum limit employed 
for each sample and maintained constant at that point until the 
end of the digestion. The maximum limits for the various sam- 
ples ranged from 155 to 160°C. The time indicated in Table 3 
includes an hour that was allowed for the heat to reach the 
maximum temperature. 

Effect of alkali concentration and temperature on pulp 
yield—Compared with the total cellulose in Table 2, the pulp 
yield on digestion (Table 3) is relatively low, indicating that 
a good deal of the available fiber in Canton dissolves readily 
in alkaline pulping solution at elevated temperatures. In di- 
gesting the material with a liquor concentration of 59.33 grams 
per liter the pulp yield is low, amounting to 28,5 per cent 
based on the oven-dry weight of the stalk. A decrease in the 
alkali concentration from 59.33 to 27.6 grams per liter gives 
& corresponding increase in the pulp yield from 28.5 to 33.4 
percent. It appears, therefore, that a decrease in concentration 
of 1 gram per liter gives an increase in pulp yield of approx- 
imately 0.15 per cent, 

Slight variations in temperature at the digestion range had 
little effect on the pulp yield. The trivial difference in pulp 
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yield of samples 4,5, and 6 (Table 3) is an indication that a 
5° change in the cooking temperature (155 to 160° C.) is insuf- 
ficient to affect the results of digestion to any appreciable 
extent. 

The physical properties of the pulp.—After digesting the 
canton stalks, 50 grams of the resulting pulp, calculated on an 
oven-dry basis, was hollandered (beaten) for about a half hour 
and then made into test sheets. These sheets were prepared 
in accordance with the official methods of the Forest Products 
Laboratory at Madison, Wisconsin, They were tested for 
weight, thickness, and bursting strength. The results are given 
in Table 4. 


TABLE 4.—Properties of test sheets prepared from Canton pulp hollar- 
dered for a half hour. 


43.3} 0.0041 T rm 


[TUSCE imag Te AE 
[Concentra] Ream Bursting | NC: 
Sample. Cooking | C540 |Tbeknoe.| Strength, | Bursting | 
3 volution, | ind sa. in | 
pt. per h-j 
| i. inch, pis. | per ream, 
| 45.5} 0.0062 aj ra | 
i 59.7] 0.0046 Tj nao 
39.9 | 0.0088 col vst | 
49.6 | 0.0043 80 | re 
45,5 9.0041 8i 1.66 


The matting quality of the unbeaten pulp is poor, but with 
a 30-minute beating it can be formed into sheets without diffi- 
culty. Samples of the pulp were analyzed for their various 
constituents, such as cellulose, alpha cellulose, pentosans, and 
lignin. In addition their bleach requirements were also tested. 
We found that the pulps obtained from all the digestions were 
difficult to bleach. 

A gradual decrease in the concentration of the cooking solution 
caused a corresponding increase in the strength of the pulp, 
provided other factors were maintained constant. The increase 
in strength (bursting ratio) reached 1.51 points per pound per 
ream at a liquor concentration of 35.6 grams per liter and a 
total volume of 1.5 liters. As the concentration of the digesting 
solution was further decreased to 27.6 grams per liter, with a 
simultaneous increase in volume to 2 liters, the bursting strength 
ratio of the pulp increased correspondingly to 1.62 points per 
pound per ream (Table 4, experiment 4). 


80 The Philippine Journal of Science 1i 


From a concentration of 27.6 to 26.7 grams per liter there 
was an inerease from 1,62 to 1.70 pounds per ream in the burst- 
ing ratio. This decrease in concentration amounts to 0.9 gram 
per liter with a corresponding decrease in time of digestion 
of 8 to 7.5 hours (Table 3). 

On the cellulose content of the pulp.—'The effect of alkali 
concentration on the total cellulose and alpha cellulose contents 
of the pulps is relatively small, a maximum value being obtained 
when the concentration of the cooking liquor is 27.6 grams per 
liter (Table 5, experiment 5). 

In Table 5 is given the analysis of unbleached Canton pulp. 
These results compared with those recorded in Tables 3 and 
4 show that the total cellulose content and the strength quality 
of the pulp are not affected to any marked extent by a small 
variation of the digestion temperature. In the light of this 
finding it may be inferred that a small variation in range of 
digesting temperature produces no material effect on the yield 
and quality of the pulp. 


TABLE d 5, Analysis of unbleached Canton palp. 


i 
li | 
a ! Total i Alpha i 
Sampie, i cellulose. ; cellulose, 
— ———!—— M i ; — - 
i | Percent. | Pereent. | Per cent. | Per cent. 
i 80.40 2230! 6.4 
35.83 5.62 6.4 
87,30 6.43, — B4 
81.70 Bor; T 
87.20 Ami 35 


ese samples were the same as those recorded in Tables 2, 
Nors.—Pulp from sample 4 wa not analyzed. 


and d 


The data on the strength ratio of test sheets of paper made 
from unbleached Canton pulp are presented in Table 6. This 
pulp was beaten about 30 minutes. The results show that 
this paper is comparable in Strength to imported brown or 
wrapping paper. 

TABLE 6.—Test sheets from Canton pulp compared with a commercial 

wrapping paper, 


i — 

| aap | | Burating | i 

i Sample, (35X40- | Thickness.| firencth, | Bursting 
M sper | ratio. 
500). | aa in. 

] ——i- | ; i 
; | ! | | pta. ner tb. 
Canton... io 46.87 0o02) a] 1.54 

i 


i Coramerei 71.9 |. 9.0098 | Tb 107 
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SUMMARY 


Canton fiber can be converted into pulp by the soda process. 
The pulp is suitable for the manufacture of strong unbleached 
paper. 

Soda pulp from Canton fiber requires a large amount of bleach 
to get the color to a medium degree of whiteness. 

Sheaths of Canton, properly eut, are bulky, requiring a rel- 
atively large space for digestion. 

iConcentration of the cooking solution (sodium hydroxide) 
shows a definite effect on the yield and quality of the pulp. 
If other factors are maintained constant, the pulp yield gen- 
erally increases with a decrease in the concentration of the 
cooking liquor. A maximum of 83.4 per cent based on the oven- 
dry weight of the raw material being attained when the con- 
centration is 27.6 grams per liter. 

A small variation in the cooking temperature from 155 to 
160? C. shows no material effect on the yield and quality of the 


pulp. : 


PREPARATION AND ANALYSIS OF RUN MANILA COPAL 


By CARMEN Lr. INTENGAN and AUGUSTUS P. WEST 
Of the Bureau of Science, Manila 


THREE TEXT FIGURES 


Manila copal resin is obtained from a tree known botanically 
as Agathis alba (Lam.) Foxw. This is a large tree that grows 
in the Philippines from the extreme north of Luzon to the south- 
ernmost islands of this group. The copal resin is contained in 
the bark of this tree and oozes out whenever the tree is cut. The 
resin is used principally for making high-grade varnishes. 

This paper is a continuation of our work on Philippine resins. 
In previous reports? methods were given for analyzing-and re- 
fining Manila copal. It was found to consist mostly of resin 
acids together with some terpenes, resenes, and material in- 
soluble in alcohol. 

Soft Manila copal is not soluble in drying oils such as lin- 
seed oil. In order to make oil varnishes with this resin it is 
customary to heat it until volatile constituents, such as water, 
terpenes, and decomposition products have been removed. This 
heating process is known in the varnish industry as running. 

Recently we had occasion to prepare some samples of run 
copal. In order to ascertain the difference in the composition 
of the copal, before and after running, a method was devised 
for analyzing the run copal. Details of this analytical procedure 
and results showing the composition of natural and run copal 
are given in this paper. 

Several investigations * have indicated that some of the acid: 
in Manila copal are dibasic. When the resin is run (heated) 
at a temperature of about 300 to 310° C., to remove volatile 
constituents, the dibasic acids are converted to monobasic, thus 
reducing the acidity of the copal. Continued heating of the 


‘Tanchico, S. S., and A. P, West, Philip. Journ. Sci. 73 (1940) 259-983;- 
G. D. Manalo and A. P. West, ibid. 285-290. - 

"Wolf, H., Forbenztg. 29 (1924) 2039; P. Horrmann and N. Kroll, 
Arch. Pharm. 265 (192%) 214; L, Ruzicka and J. R. Hosking, Ann. 469 
(1929) 147. 


83 


84 The Philippine Journal of Science E 


copal at a temperature somewhat above 310 ? C. tends to convert 
the monobasic acids into hydrocarbons as follows: 
COOH H R H 
R<coon — TXcoou —^ PKn 
In such a series of thermal transformations in resins there 


are likely to be side reactions that may yield both volatile 
and nonvolatile products. 


EXPERIMENTAL PROCEDURE 


The Manila copal used in this investigation was kindly pre- 
sented to us by the F. E. Zuellig Company, copal dealers, Ma- 
nila, and consisted entirely of the soft variety. That is, except 
for the foreign matter and gelatinous material contained in it, 
the resin was soluble in alcohol. Average characteristic sam- 
ples obtained from a definite location were powdered finely and 
the powder mixed thoroughly to render uniform samples. The 
copal was analyzed in accordance with a method devised in a 
previous investigation? (text fig. 1). 


Manila copal resin (1) 
Add aleohol cte., filter. 
; ! 


i 
Residue Filtrate A 
Insoluble Sí Soluble copal 
auster (21 Saponify with 
KOH. Distill. 
SS 
Distillate Residual solution 


Terpenes (3) Extract with 
petroleum ether. 


Extract Aqueous solution 
Resenes (4) — a HCI 


Resin acids (5) 


Fic. 1. Analysis of Manila copal. 


* Tanchieo, S. Sq and A. P. West, Philip. Journ. Sci. 73 (1940) 259-283. 
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After the composition of the copal was ascertained it was 
run as indicated in Fig. 2. 


Manila copal 
Heat about 200 g of powdered 
copal until melted. Keep 
temperature at 300 
815° C, for about 5 hours 
to remove volatile products. 
Pour melted copal on a 
porcelain plate and allow 
to stand until hard. 


Volatite matter Residue 
Water Bun zopa? 
Terpenes = D 


Decomposition products 


Fic. 2. Preparation of run Manila copal. 


About 200 grams of the powdered resin were placed in a 
distilling flask which was then connected to a condenser. The 
fiask was gradually heated over asbestos wire gauze for about 
1 to 1.5 hours, depending on the sample, until the frothing sub- 
sided and the melt was gently boiling. The heating was then 
continued at a temperature of about 300 to 315 ° C. for about 
4 hours longer to complete the running process. ‘The hot liquid 
was finally poured on a porcelain plate and aliowed to cool. It 
was then broken into lumps which were placed in a bottle 
that was stoppered securely and kept in a dark place. 

The same procedures were employed to determine the con- 
stants of the copal both before and after running. 

Acid number—The acid number is ascertained by treating 
approximately 1 gram of the powdered copal with 50 cubic cen- 
timeters of a mixture consisting of neutral absolute alcohol and 
benzene (25 cc each) and titrating directly with seminormal 
alcoholic potassium hydroxide in the presence of phenolphthalein. 

Saponification number—For the determination of the sa- 
ponification number approximately 1 gram of powdered copal 
is treated with 50 cubic centimeters of absolute alcohol, and 
25 cubie centimeters of seminormal alcoholic potassium hydro- 
xide is added. The mixture is heated on a steam bath with a 
reflux condenser for 2 hours. The solution is then cooled and 
the excess alkali titrated with seminormal sulphurie acid in 
the presence of phenolphthalein. 
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Esier number—The ester number is the difference between 


the saponification and acid numbers. 
Data on the constants of Manila copal, before and after run- 
ning, are given in Table 1. 


‘Tague L-—Constants of Manila copal before and after running. 


‘Phe copal was run (heated) at 200 to 315° C. ior 5 hows. 


j 
| 
| 


Constants, 


Before tuning. After running. 


1 
Sompio. ! 
1 T : 
Sapooin- | } Saponia- ix 
I Sapo, | Acid No. | Ester No. 1 a(n nya, | ACA No. j Es 
i 
] i 
188.608 | 125.04 — 59. 97.28 | 83.65 
zoa.ed | 123. 8l. 109.18 | 92.78] 
171.56 | 197.08 | — 61. 101.80] — 76.88 
197.17 | 125.69] 71.84] 95.80} 82.80 


163.86 ; 109.40] — 69 


93.87 | 18.92 
109.94) 42.62} Tui 


67.21 


1o 132.971) 600) 93.60! 71.15 
219.86 | 140.82} 12.69) 125.62 ] a 
azs) qer) datei] 103,93 

| 106.46] 6y.96} 102.96] siat 

184.58 | 119.61 6$.97 | 168.98 89.44 


Notes 
from s 
Vg from Surigeo Provinee, 


, apd 50 were obtained from D. 
from Tayabas Provinee; 40 from Nucva } 


As shown in Table 1, the saponification, acid, and ester num- 
bers of the copal were decreased very considerably by the run- 
ning process. These lower acid values are desirable when the 
copal is intended for making oil varnishes. 

aAnalysis.—Preliminary experiments were carried out to 
certain a convenient procedure for separating the constituents in 
Manila copal that has been run. A method that gave satis- 
factory results is outlined in Fig. 3. 

The powdered run copal (50 grams) is treated with a mixture 
consisting of equal parts (250 cc each) of benzene and aldehyde- 
free absolute alcoholí The mixture is heated on a steam bath 
for about a half hour to dissolve the resin. 


8- 


Ordinary alcohol contains aldehydes that polymerize to form resins 
Aldehyde-free absolute nleochol was used throughout this work whea 
aicohot was required as a solvent. 


Insoluble matter.—1f much insoluble matter is present the 
neating is continued for sbout two hours longer or until ail 


“Dunlop, F. L., Journ. Am. Chem. Soc, 28 (1906) 397. 
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the soluble resin is apparently dissolved. The mixture is then 
allowed to stand overnight to facilitate the subsequent filtra- 
tion. The mixture is filtered through a large weighed filter 
paper. The insoluble matter is washed with the benzene-alcohol 
mixture and the filtered washings are added to the soluble copal 
solution. The filter with the insoluble matter is allowed to 
drain on layers of filter paper, after which it is dried in an 
oven at 50 to 60°C. for about 15 hours or longer until the 
weight of the insoluble matter (2) becomes constant. _When 
much residue is present the drying may be facilitated by open- 
ing the partly dried filter and spreading the residue in a some- 
what thin layer. Use of a vacuum oven also hastens the drying. 

Soluble copal—The filtrate from the insoluble matter is a 
benzene-alcohol solution that contains the soluble portion of the 
run copal, which consists of thermal constituents, resenes, and 


copal (1) 

"fo powdered run copat (50 g) add a mixture of 
benzene and aldehyde-free absolute alcohol (250 
ce each). Warm on water bath. If mixture 
contains much dirt, allow to stand overnight. 


Filter, 
Residue Filtrate (soluble copal} 
Wash with alcohol-ben- (Thermal constituents) 
zene and dry at 50- (Resenes) 
60°C, for about 15 hours (Resin_acids) 
to constant weight, ‘Add aldchyde-free alcohol- 


ie KOH, Heat reflux 3 


Dry insoluble matter (2) Boure RAE 


water and steam distill. 


| 
4 


ate Residual mixture 
(Volatile thermal constituents) (Nonvolatile thermal constituents) 
Extract with — ether. (Resenes) —— 
P m salts of resin acids) 


Separate. Dry ether 
extract with anhy- 
drous Na.SO. Fil- 
ter. Distill off ether- 
benzene. Residue is 
dried at. 40-50°C. 
for about 3 hours to 
constant weight. 


Volatile thermal constituents (3) 


Fic. 3. Analysis of run Manila copal. 
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Residual mixture 
(Nonvoiatile thermal constituents) 
(Resenes) 

(Potassium salts of resin acids) 


Residue 
“(Nonvolatile thermal 
~~“ constituents) - 

Wash with water. 
Dry to constant 


petroleum ether 


centrated HOL 
Filter. Wash re- 
sin acids with 
water till free of 
Resenes (5) chlorides. Drain 
on paper and dry 
at 40-50°C. to con- 
stant weight. 


Resin acids (6) 


residue at 40- 
50°C. to constant 
weight, 


weight at 40-50°C. (B. P. 40*C.). 
iNonvolatile 
thermal constituents (4) 
I a — M 
Petroleura ether extr: Aqueous solution 
(Resenes) (Potassium salts of resin acids) 
Dry with anhydrous Steam distill to re- 
Na:SOQ. — Filter. move petroleum 
Distill off petro- ether. Cool Aci- 
leum ether. Dry dify with con- 


Fic. 3. Analysis of run Manila copal.—Continued. 


resin acids. Volatile matter is expelled from the copal during 
the running (thermal) process and the new substances formed 
in the run copal we called thermal constituents. 

Volatile thermal constituents.—The benzene-alcohol solution 
of the run copal is treated with an alcoholic solution. of potas- 
sium hydroxide sufficient to neutralize the resin acids and to 
saponify any saponifiable material contained in the copal solu- 
iion. The constants of the run copal suggest the required 
amount of alkali to be used. About 10 per cent excess should 
be employed.” After the addition of the alkali the mixture is 
boiled (reflux) for about 3 hours to complete the saponification. 
About half the solvent is then removed by distilling. The re- 
sidue is treated with hot water and steam distilled for about 
18 hours until the distillate no longer has an odor of volatile 
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thermal constituents—substances produced in the copal during 
the running process and which may be steam distilled from the 
alkaline solution. 

The distillate containing the volatile thermal constituents is 
extracted with ether. The ethereal extract is dried with an- 
hydrous sodium sulphate, filtered, and the solution distilled on 
a water bath. The residue is then dried at a temperature of 40 
to 50° C. for about 3 hours to constant weight. This process 
gives the volatile thermal constituents (8) separated from the 
run copal. 

Nonvolatile thermal constituents—After the volatile thermal 
constituents are removed by distilling, the residual solution is 
filtered to get the insoluble, nonvolatile, thermal constituents. 
These are washed with a small amount of water and the aqneous 
washings added to the solution containing the resenes and po- 
tassium salts of resin acids. The filter containing the non- 
volatile thermal constituents is drained on layers ot filter paper 
and then dried for, perhaps, several days at a temperature of 
40 to 50°C. to constant weight. The nonvolatile thermal con- 
stituents (4) are thus obtained. 

Resenes.—The solution containing the resenes and potassium 
salts of resin acids is extracted twice with petroleum ether 
(B. P. 40°C.), The petroleum ether extracts are combined 
and dried with anhydrous sodium sulphate and filtered. The 
petroleum ether is then removed by distilling and the residue 
dried at a temperature of 40 to 50°C. to constant weight. The 
product represents the resenes (5). 

Resin acids (6) .-—The aqueous solution containing the potas- 
sium salts of resin acids is steam distilled to remove petroleum 
ether. It is then cooled to room temperature and acidified 
with concentrated hydrochloric acid to precipitate the resin 
acids. The acids are removed by filtering and washed with 
water until free of chlorides. The filter containing the acids 
is then drained on layers of filter paper. The residue is finally 
dried for some days at a temperature of 40 to 50°C. to constant 
weight, giving resin acids (6). 

This method of analysis enables us to separate the run copal 
into its various constituents consisting of insoluble matter, ther- 
mal constituents, resenes, and resin acids. 

A sample of Manila copal from Palawan Province was run 
at a temperature of 300 to 315°C. for 5 hours. The constants 
and analysis of this copal, before and after running, are given 
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in Table 2. Also included are the constants of the resin acids 
from the natural and run copal. Similar results are given in 
Table 3. 


TABIE 2—Composition of raw Manite copal before and after running. 


as = = eee oe 

| Copat. 

: Conatants snd analysis. ] KR 

i Before f Afr | 

| running. | running, 

i H : 

pem | 

! ‘Saponifiestion Ni | 270.90: 99.80 ' 
Acid No.. i 108.89} 20.91 

| Eeter No. [| 2 7 

Analysis: 


Insoluble matter... 


Volatile.. 
Nonvolatile. 
Resin acide .. 


] 
{ Thermal constituents: 
i 
i 
I 
| 
i 


Constante of resin acids: » 
Saponffication No. 177.67 | 108.65 
34.31| 88.9: 
$9.86 | 19.00 


—The copal was run (heated) at 300 to 315° C. for $ hou 
was soft copal, not refined, from Palawan Province. 


TABLE 3—Contposition of Manila copal before and after running. 


Constante sud ansiyade: Before | After 
renning. i running. 
i 
Constanta: : 
f Sapontficatlon No... H 
| AWN 


Ester No... 


Terpenca, 
Reeenes. 
Thermal constituents: 
Volatile. 
Nonvolatilo.. 
‘Resin neida.. 
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The process of running not only gave a decided decrease in 
all the constants, but also made a marked difference in the com- 
position of the copal. The terpenes and water in the natural 
copal were removed by running but the insoluble matter and 
vesenes were not greatly affected. Running did not appreciably 
change the amount of resin acids in the copal. However, the 
nature of the acids was affected considerably, as shown by the 
reduction in the acid number. 

During the running (thermal processing) of the copal new 
substances are formed in the run copal. As we have not yet 
identified these substances we designated them by the term 
“thermal constituents.” They are of two kinds, volatile and 
nonvolatile. The volatile may be steam distilled from the al- 
kaline solution, while the nonvolatile remains behind. These 
thermal constituents were probably the result of thermal side re- 
actions that occur during the running process. 

The analyses of two more samples of run copal are given 
in Table 4. These data are similar to those for the run copal 
in Tables 2 and 3. 


TABLE 4.—Composition of run copal, 


9.93 | 10.08 
1.51 2.20 | 
78.69 | 28.99 Í 


‘Nozva.—Sample 54 was obtained by running a refined conn) th 
"he constants of these samples, both before and after running, are given in Ta 


matter. 


In Table 5 is given a comparison of the amount of thermal 
constituents developed in four samples of Manila copal during 
the running process. These data were compiled from the re- 
sults presented in Tables 2, 3, and 4. 

The amount of volatile thermal constituents formed during 
the running process varied from 9.45 to 10.44 per cent, while 
the nonvolatile varied from 1.51 to 3.65 per cent. This varia- 
tion is probably due to somewhat irregular heating during the 
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running process. Differences in the composition of the natural 
copal before running may also influence the results. 


‘TABLE 5.—Comparison of thermal constituents developed in run copal, 


| er cent. | 
i 


Total. 


Nore.—These date were compiled from Tabka 2, 3, and 4. 


SUMMARY 


Manila copal is a resin that is used principally for making 
high-grade varnishes. It is obtained from the bark of Agathis 
elba (Lam.) Foxw. 

Soft Manila copal is not soluble in drying oils. In order to 
make oil varnishes with this resin it is customary to heat it to 
remove volatile constituents and decomposition products. This 
heating (thermal) process is known in the varnish industry 
as running. 

In order to ascertain the difference in the composition of the 
copal, before and after running, a method was devised for ana- 
lyzing the run copal Details of this analytical procedure are 
given in this paper. 

The constants of the copa! were determined both before and 
after running. The saponification, acid, and ester numbers were 
decreased very considerably by the running process. These 
lower acid values are desirable when the copal is intended for 
making oil varnishes. E 

The copal was analyzed both before and after running. As 
@ result of the running process the terpenes and water in the 
fresh copal were eliminated. The insoluble matter and resenes 
were not greatly affected. The running did not appreciably 
change the amount of resin acids in the copal. However, the 
nature of the acids was affected considerably as shown by the 
reduction in the acid number. 

During the running (thermal processing) of the copal new 
substances are formed in the run copal. As we have not yet 
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identified these substances we designated them by the term 
“thermal constituents.” They are of two kinds, volatile and 
nonvolatile. The volatile may be steam distilled from alkaline 
solution while the nonvolatile remain behind, 

Four samples of the run copal were analyzed. The amount 
of the thermal constituents in these samples varied from 9.45 
to 10.44 per cent for the volatile and 1.51 to 8.65 per cent for 
the nonvolatile. 

We expect to investigate different thermal constituents which 
are gradually formed during the running (thermal) process. 


ILLUSTRATIONS 


TEXT FIGURES 


Fic. 1. Analysis of Manila copal. 
2, Preparation of run Manila copal. 
3. Analysis of run Manila copal. 
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BOOKS 


Books reviewed here have been selected from books received 
by the Philippine Journal of Science frora time to time and ac- 
knowledged in this section. 


REVIEWS 


Careers in the Mineral Industries; a Vocational Booklet for Use in Sec- 
ondary Schools. By Thomas T. Reed. Published by the American 
Institute of Mining and Metallurgical Engineers through the Seeley 
TW. Mudd Memorial Fund, fst rev. ed. New York, 1939. 82 pp, 
Price, paper, $0.25. 

This pamphlet, presented in question and answer form, gives 
the scope of the different careers in the mineral industries. It 
points out how courses leading to these careers can be pursued 
with advantage; what it costs to pursue these courses; and what 
opportunities await one in these fields after graduation. It 
lists the American colleges and schools offering curricula in min- 
eral technology. The paraphlet is primarily intended to guide 
vocational councellors and advisers, principals, and teachera 
called upon to help young people plan a career in the mineral 
field. It is invaluable in that it presents facts about these 
careers in a concise and convenient manner.-—R. T. 3. 

Audels Diesel Engine Manual By A. B. Green and R. A. Zoeller. Now 
York, Theo. Aude) & Co. 364 pp, illus. Prico, $2, 

The Audels-Diesel engine manual is a practical and concise 
treatise dealing with the theory and practical operation, main- 
tenance, construction, and repair of modern Diesel engines, with 
profuse illustrations, 

This book is based on wide experience on the part of the 
authors in servicing and operation. It is an essential guide 
for those who are interested in acquiring a general knowledge 
about the fundamental and operating principles of high speed 
Diesel engines and semi-Diesel engines, including practical 
pointers on operation, inspection, maintenance, and repair of 
both four-stroke and two-stroke cycle Diesel engines. It is very 
helpful to students, owners, operators, mechanics, salesmen, and 


engineers.—B. R. D. 
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Poultry Practice. By Leland Bushnell with the Collaborations of Edwin 
J. Frick, Marvin J. Twichaus, and others. Chicago, Veterinary mag- 
azine corporation, 1940. 160 pp., illus. Price, $1. 

The articles in this book were published in the past issues 
of Veterinary Medicine, but I came to appreciate the value 
of the correlated subjects as a whole only when I read them again 
in book form. Although the book begins and ends by challenging 
the veterinary profession on the high rate of poultry mortality 
and the control of diseases, it contains valuable scientific infor- 
mation for the veterinarian on poultry problems. It contains 
papers from many outstanding investigators on the subject, and 
undoubtedly will prove helpful to those interested in advancing 
the poultry industry. Aside from the broad subjects it deals 
with, like poultry management, sanitation, breeding and nutri- 
tion, it emphasizes the common poultry diseases and parasites, 
together with the known methods of control, treatment, and 
eradication. 

Included in the collection is the réle played by the avian em- 
bryo, as a valuable aid in the study of diseases and in the prep- 
aration of vaccine, as well as avian surgery, which is of interest 
to veterinary practitioners. Indeed, this book should prove 
highly useful to practitioners who should be aroused to take a 
deep interest in serving the poultry industry as they serve other 
branches of animal husbandry. It gives the layman a graphic 
picture of the veterinary profession and thus enables him to 
avail himself of the services of a skilled veterinarian,—B. B. B. 
The Autobiography of an Egret. By E. A. Mellhenny. New York, Hast- 

ings house, 1939. 58 pp. illus. Price, $2. 

This little book porirays the life history of the American 
egret in the form of an autobiography. Beautiful photographs 
taken from life, some of which must have been extremely diffi- 
cult and risky to take, are presented in a sequence that describes 
almost all the phases of the life of this bird. The text is 
written in simple language that makes it easy reading even 
for children. This book should be ineluded in the collection 
of every lover of nature and every children's library.—C. G. M. 
The Story of the Plant Kingdom. By Merle C. Coulter. Chicago, The 

University of Chieago press, 1940. 270 pp., illus. Price, $2.50, 

This work, consisting of 20 chapters, with numerous illus- 
trations and footnotes, presents the essentials of botanical science 
in a very simple and convenient manner by minimizing the use 
of the very technical and detailed terminology that is quite 
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common to most textbooks in botany, and thus gives the subject 
matter much interest for a beginner in botany. The presenta- 
tion of brief but coherent sketches of the plant kingdom, fol- 
lowed by an analytical study of the functions and environmental 
relationships of living organisms, makes the text wholesome 
reading that will surely be of great use to teachers in our high 

schools,—J. B. J. 

Accepted Foods and Their Nutritional Significance. Compiled by the 
Council on Foods of the American Medical Association, Chicago. 
492 pp. Price, $2. 

This book gives an account of the satisfactory food products 
submitted to the Council on Foods of the American Medical As- 
sociation. General classes of foods are listed as follows: Fats, 
oils, and their products; fruit juices; canned and dried fruits 
and fruit products; grain and grain products; infant foods; 
meat, fish, and sea foods; milk and milk products; sugars and 
syrups; vegetables; beverages, coffee, tea, and the like; and 
flavoring extracts. 

This publication is a handy reference manual of interesting 
and instructive information on the composition and calorific 
value of foods. It explains the rules and regulations pertaining 
to the composition and advertising of foods as adopted by the 
Council, 

Numerous analyses of foods and food products are recorded. 
Most of these reports have the common food determinations 
(ash, fat, nitrogen, and other elements), but are lacking in the 
important vitamin constituents. However, the mineral con- 
tents (caleium, phosphorus, and iron) of a number of fruits and 
vegetables are included. 

This volume will serve as & valuable addition to the library 
of anyone interested in nutrition, the chemistry of foods, and the 
medical rules and regulations pertaining to the food industry. 

—A. P. W. 

Medical Education in the United States 1934-1939. Prepared for the 
Council on Medical Education and Hospitals of the American Med- 
ical Association. By Herman G. Weiskotten and others. Chicago, 
American Medical Association, 1940. 259 pp., illus, Price, $1. 
This book contains an extensive and comprehensive report 

prepared for the Council on Medical Education and Hospitals 

of the American Medical Association by & committee composed 
of two medical school deans, the Secretary, and s member of 
ihe Council, and gives the result of a survey made of sixty- 
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six medical schools in the United States during 1934 and 1935 
together with developments up to 1989. The sources of infor. 
mation were :(1) the answers of deans to a set of questionaires 
sent out by the Council, (2) the result of visits by the Chairman, 
Doctor Weiskotten, and "companion," and (3) in many instances, 
catalogs, laboratory outlines, and other literature dealing with 
the conduct of courses. The report is mainly a factual exposi- 
tion and summary of the results of the survey, and neither 
makes comments on, nor publishes the evaluation of, any partic- 
ular medical school or department. Under separate and well-ap- 
portioned chapters the report describes the committee's findings 
regarding the organization and administration of the sixty-six 
medical schools, their educational programs, instructional per- 
sonnel, library and clinical facilities, as well as student and 
financial adminisiration. It has also separate chapters dealing 
with each of the preclinical and clinical departments of the va- 
tious medical schools, especially contrasting the conditions found 
in the ten highest and the ten lowest ranking departments, the 
evaluation having been based on physical facilities, personnel, 
educational program, and research and scientific interest, 

The facts and comments of the survey report should be in- 
teresting and instructive to administration officers of universi- 
ties and medical schools, to their agencies such as the committee 
on admission, on promotion, on catalog and curriculum, and 
to heads of departments.—E. B. 


Medicolegal and Industrial Toxicology. By Henry J. Eilmann. Pbil- 
ndelphia, The Blakiston Company, 1940. 324 pp. Price, $3. 

This small volume, which is divided into five parts, such as 
poisons and drugs, eriminal investigations, medicolegal exam- 
inations of miscellaneous nature, industrial poisoning, and cc- 
cupational diseases, is a useful, important, and valuable guide to 
medicolegal officers and coroners, health and industrial physi- 
cians, lawyers, insurance adjustors, forensic toxicologists, lab- 
oratory experts, and many others. The chemical composition, 
physical and chemical properties, toxic effects, symptoms, 
postmortem signs, isolation, and chemical detection of the com- 
mon industrial and occupational poisons and poisonous drugs, 
are briefly but adequately described. The sensitivity limit of 
the detection of hydrocyanic acid or cyanides by the prussian 
blue test as performed and reported by the author is 1:5,000,000 
dilution, which is 100 times more than the reported and generally 
accepted concentration. 
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The simple methods of determining blood, seminal, and other 
stains, fibers and hairs, and arson chemicals; and the detection 
and determination of death by strangulation, throttling, hang- 
ing, choking, drowning, and many other cases connected with 
criminal investigations are reasonably presented. The diseus- 
aion aud presentation of every subject contained in this book 
emphasize, however, its applications to our Workmen's Com- 
pensation Law, Act No. 3428 as amended, and to our Employers’ 
Liability Law, Act No. 1874, both of which prescribe and reg- 
ulate the compensation for employees and the responsibilities 
of employers in cases of personal injury and death.—G. Q. Q. 
The Malaria! Therapy of General Paralysis and Other Conditions. By 

William H. Kupper. Ann Arbor, Michigan, Edwards Brothers, In- 
corporated, 1939. 155 pp. Price, $2.25. 

The author, formerly resident physician of the Florida State 
Hospital, draws upon his experience in this comparative study 
of malarial therapy. His own personal cases are not many, 
but they form a useful supplement to the study which he makes 
of the results of other workers in the same field. 

The most important chapters are those in which he traces 
the development of the therapy and those in which he describes 
the different aspects of the therapy. His remarks about the 
gaps in our knowledge of syphilitic infection are particularly 
thought provoking, especially with the recent revival of theories 
concerning a possible exogenous stage in the life cycle of T. 
pallidum, possibly in an insect. The theory goes back to 
Schaudinn over thirty years ago, and was revived by McDonagh 
in 1915. Are the causative organisms of syphilis, yaws, ma- 
laria, leprosy, and relapsing fever closely related? Suggestive 
evidence is not Jacking. The Wasserman reaction is more con- 
sistently given by these five diseases than any other, a life cycle 
analogous to the life cycle of the plasmodia has been reported, 
und finally the remissions obtained with malarial therapy do 
not seem to depend on the production of the fever alone. 

The discussion of the malarial therapy of general paralysis 
is comprehensive. The indications and contraindications, the 
different methods of inoculation, the advantages and disadvan- 
tages of mosquito over syringe inoculation, the course, symptom- 
atology, complications, and prognosis are described. Of par- 
ticular importance are the notes on the management of the 
course, the counting of parasites, and the treatment of untoward 
symptoms. Typical and useful case histories, temperature rec- 
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ords, tables, and charts are appended. The statistics of dif- 

ferent investigators are included. From them the reader can 

get an illuminating idea about the work being done in this 

specialty, the failures and successes, the obstacles already sur- 

mounted, and the problems that remain to be solved.—A. B. R. 

The Diagnosis and Treatment of Pulmonary Tuberculosis. By John B. 
Hawes and Moses J. Stone, 4d. ed. rev. by Moses J. Stone, with a 
foreword by Richard C. Cabot. Philadelphia, Lea & Febiger, 1940. 
260 pp. illus. Price, $2.75. 

The title of this book might as well have been “Essentials in 
Pulmonary Tuberculosis.” It is a good manual for the lung 
specialist but is altogether too brief for the beginner. The chap- 
ters on history taking, symptomatology, physical examination, 
and differential diagnosis will readily appeal to the medical 
man who has had hospital and teaching experience, but may 
fall short of the needs of the physician at large who has lost 
contact with his college or hospital since his graduation days. 
The discussion on collapsotherapy, particularly pneumothorax, 
is too brief te be of much value to the practitioner who wants 
to be informed of the actual technique. This part of the book 
might have been expanded at the expense of chapters on helio- 
therapy, mental aspects of the tubercular, and rules for clinic 
procedures. The question of diet in tuberculosis is well pre- 
sented as sensible and timely advice against the prevalent 
practice of indiscriminate overfeeding. 

As a whole the authors should be commended on their effort. 
They have brought into the world a worthwhile contribution 
to medical science, particularly on the subject of tuberculosis. 
This book should be added to the collection of every medical 
man and every medical library. —W. V. 
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